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1.0 Introduction  
Being the first chapter of a Ph D level work, this chapter displays a 
peculiar structure. It begins with a small narration on the 
background of the present study which is titled: “A study of 
practices, working problems and performance of brass parts 
industries with reference to Jamnagar district”. Its background 
gives way to looking at the critical problems the brass parts 
industries of the district face today and culminates into a problem 
statement. After outlining the problem areas, the narration turns to 
defining the objectives of the study, followed by a brief on the 
research methodology followed in the study. The final sub 
narrative is on the context of the study.  
 
1.1 Study Background 
The brass parts industry is primarily an intermediate industry 
supplying a wide variety of brass parts and components to almost 
all the engineering industries ranging from electrical/ electronics 
industry to automobile industry. Its’ phenomenal growth could also 
be ascribed to the growth and diversification of other engineering 
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related sectors of the industry. The brass parts industry has a heavy 
concentration in Jamnagar. 
 
Jamnagar is the famous of 'Chhoti Kashi', 'Paris of Saurashtra', 
'Brass City' etc…. The origin of the kingdom of Nawanagar, 
former name for Jamnagar, can be traced back to the times of Jam 
Hala who crossed over from the north, entered Saurashtra and 
conquered the greater part of the territory held by the Jethwas of 
Ghumli and called it Halar. The formation of the district came 
about with the consolidation of Nawanagar, Dhroll, Dhrafa and 
Jodia Devani. At present there are 10 taluka in this district. The 
district head quarter is Jamnagar.  
 
The brass parts industries in Gujarat is mostly concentrated in an 
around Jamnagar district which caters to the requirement of around 
70% of the machine brass component of the country and around 
INR 300 crore (USD 71 million) worth of brass parts are produced 
by industries in Jamnagar, of which 90% is marketed within the 
country and 10% is exported. The brass parts industry in Jamnagar 
supplies to wide ranging industries such as electrical appliances, 
automobiles, bicycles, electronics, building hardware etc. 
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From a few insignificant brass button making units in the cottage 
sector in the early 40’s, Jamnagar now has a vibrant full-fledged 
Rs.700 crore industry with almost4,500 units engaged in 
manufacturing brass-parts, with a product range of as many as 
10,000 items. This is besides the 3,500 home-based units, which 
support job and manufacturing units with some odd labor-intensive 
jobs. A staggering 1, 50,000 people earn their daily bread here.  
 
1.2 The Problem statement  
Most of the brass part industries of Jamnagar are related with 
processing of brass. Its main ingredient, the brass scrap is largely 
imported making the industry very vulnerable to the constantly 
fluctuating brass scrap prices in the international market. Besides, 
the sector has to deal with a plethora of problems at the local level, 
making any observer question the basic viability of the trade itself. 
Within the context of such an operational environment, the overall 
problem the present study is trying to address can be stated as 
given below.  
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“Despite being an export-centered industry not only catering to 
a large employment base but also providing ample 
opportunities to the local economy to grow alongside; the brass 
parts industries of Jamnagar have become  very vulnerable on 
one hand, to the constantly fluctuating brass scrap prices in the 
international market (with brass scrap being the most 
important raw material of their products) and to a number of 
vital local issues such as old technology, overspecialization in 
secondary goods, a chain of intermediaries spoiling the profit 
base, labor problems etc. on the other. Seeking harmony 
between these dual environs through appropriate economic, 
political and international business strategies will remain the 
most critical area of intervention for any well wisher of this 
industry”  
 
1.3 Objectives of the study 
The chief purpose of the study is to identify the problems 
encountered by small, medium and large scale units and thereby to 
suggest such measures that would resolve the problems. The 
detailed objectives to the study are set as follows: 
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1. To study policy and practice of brass parts industries 
2. To study the various working problems of the brass parts 
industry 
3. To study the performance and productivity of brass parts 
industries 
4. To evaluate various working system of brass parts industries 
5. To understand the practical approach of brass parts industry 
6. To achieve the knowledge of working pattern in the industry 
7. Together the problems of the workers and to know the 
limitation of the industry 
8. To investigate the development of the brass parts units in 
Jamnagar and to know the contribution of this country to the 
city 
9. To appraisal the work done in the industry 
 
1.4 Research Methodology 
 The study contains a separate chapter (chapter 4) on the 
methodology of research it has followed. But just to get acquainted 
with the same, it can be very briefly described as follows:  
 Selection of the Thesis Topic  
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 Literature and Net Review 
 Hypothesis Formation (see below) 
 Survey: Sample Selection in terms of Respondents and Brass 
parts units, Questionnaire Design, Self orientation of 
questionnaire administration, Informal testing of the 
same, main Survey 
 Data Compilation and Management 
 Data Analysis using the software: Statistical Package for Social 
Sciences (SPSS) 
 Thesis Writing   
1.5 Hypothesis 
In order to achieve objectives of this study stated above the 
following hypothesis were formed. The null hypothesis method 
was used to retain the objectivity and avoid ambiguity in results. 
1. All production and process related problems do not exist in brass 
parts manufacturing units of Jamnagar district.  
 
2.  No finance related problems exist in brass parts manufacturing 
units of Jamnagar District  
 
3. No marketing related obstacles prevail in brass parts 
manufacturing units of Jamnagar District. 
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4.  The managerial environment is hurdles free and issue does not 
have any adverse impact on performance of brass manufacturing 
units of Jamnagar District. 
 
5. Brass parts manufacturing units of Jamnagar District do not have 
any personal management problems 
 
6.  The overall performance of brass parts manufacturing units of 
Jamnagar District is excellent.  
 
1.6 Study Context  
No study can pose a problem or attempts to solve it in isolation. It 
always remains a sub set of a larger universal set to which it is 
organically related. This organic relationship is a result of the 
context in which both these sets are embedded.  
The present study therefore is only a sub set of a larger universal 
set of the economic environment in which it has nurtured and 
grown. It becomes pertinent then to look briefly at this particular 
context. It comprises of (a) India’s economic development (b) the 
various sectors of the economy (c) the small scale industry sector  
(d) the export component of the industry and (e) the government’s 
efforts in addressing the sector’s issues and problems.  
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Nature of India’s Economic Development 1 
The economic development of India was dominated by socialist-
influenced policies, state-owned sectors, and red tape & extensive 
regulations, collectively known as "License Raj". It led the country 
and its economy isolated from the world economy. However the 
scenario started changing from the mid-1980s, when India began 
opening up its market slowly through economic liberalization. The 
policy played a huge impact on the economic development of 
India. The Indian economic development got a boost through its 
economic reform in 1991 and again through its renewal in the 
2000s. Since then, the face of economic development of India has 
changed completely. 
 
The economic reform of 1991 played a pivotal role in the 
economic development of India. Reaping its benefit, the growth of 
the country reached around 7.5% in the late 2000s. It is also 
expected to double the average income within a decade. According 
to the analysts, if India can push more fundamental market 
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reforms, it will be able to sustain the rate and can even achieve the 
government's target of 10% by 2011.  
 
 The Role of the States 
India is world's 12th largest economy and also the 4th largest in 
terms of purchasing power parity adjusted exchange rates (PPP). It 
is the 128th largest in the world on per capita basis and 118th by 
PPP. However, states have a major role to play in the economic 
development of India. There are few states which have higher 
annualized 1999-2008 growth rates comparing to others. The 
growth rates for the states like Gujarat (8.8%), Haryana (8.7%) and 
Delhi (7.4%) are considerably higher than other states like Bihar 
(5.1%), Uttar Pradesh (4.4%) and Madhya Pradesh (3.5%). 
The economic development of India largely depends upon a few 
factors, which prove to be decisive. According to the World Bank, 
for a better economic development, India needs to give due 
priorities in various issues like infrastructure, public sector reform, 
agricultural and rural development, reforms in lagging states, 
removal of labor regulations and HIV/AIDS.  
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The Role of the Sectors 
Agriculture 
Agriculture, along with other allied sectors like fishing, forestry, 
and logging play a major role in the economic development in 
India. In 2005, these sectors accounted for almost 18.6% of the 
GDP. India holds the second position worldwide in terms of farm 
output. It also generated works for 60% of the total workforce. 
Though, currently seeing a steady decline of its share in the GDP, 
it is still the largest economic sector of the country. 
In India, a steady growth has been observed in the yields per unit 
area of all the crops since 1950. And the reason behind this is the 
fact that, special emphasis was given on agriculture in the five-year 
plans. In 1965, the country saw green revolution. Improvements 
came in the various areas like irrigation, technology, provision of 
agricultural credit, application of modern agricultural practices and 
subsidies. 
 
India has done considerably well in agriculture and allied sectors. 
The country is the world’s largest producer of tea, coconut, cashew 
nuts, black pepper, turmeric, ginger and milk. India also has the 
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largest cattle population in the world. It is world’s second largest 
producer of sugar, rice, wheat and inland fish. It is in the third 
position in the list of tobacco producers in the world. India also 
produces 10% of the overall fruit production in the world, holding 
the first position in banana and sapota production. 
 
Industrial Sector  
India occupies 14th position in the world in industrial output. The 
manufacturing sector along with gas, electricity, quarrying and 
mining account for 27.5% of the country’s GDP. It also employs 
17% of total workers. The economic reforms of 1991 brought a 
number of foreign companies to the Indian market. As a result, it 
saw the privatization of several pubic sector industries. Expansion 
in the production of FMCG (Fast-moving Consumer Goods) 
started taking place. Indian companies started facing foreign 
competitions, including the cheap Chinese imports. However, they 
managed to handle it by cutting down costs, refurbishing 
management, banking on technology and low labor costs and 
concentrating on new products designing. 
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Services Sector 
In services output, India occupies 15th spot in the world. Around 
23% of the total workforce in India works in service industry. This 
is also the sector which provides quick growth with a growth rate 
of 7.5% during 1991-2000 from 4.5% in 1951-80. With a 
substantial growth in IT sector, a number of foreign consumers 
showing interests in India’s service exports as India has got low 
cost, educated, highly skilled workers in abundance. Besides this, 
ITES-BPO sector has also become a big source of employment for 
a number of youths. 
 
Banking and Finance 
Since liberalization, India has seen substantial banking reforms. On 
one hand, one could see the mergers of banks, competitiveness and 
reducing government interference, on the other hand one can also 
see the presence of several private and foreign players in the 
banking and insurance sectors. Currently the banking sector in 
India has got maturity in terms of supply, reach-even and product 
range. The Indian banks are also said to have clean, transparent 
and strong balance sheets comparing to their Asian counterparts 
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The Export Sector and the Small Scale Industries2 
The export sector of Indian economy made comprehensive 
progress over the last decade. The exponential growth of the export 
sector of Indian economy can be attributed to the liberal 
Government of India economic policy. Indian exports have an 
ambitious target of US 160 billion in 2007-08. The achievement 
came to the Indian exports in the last fiscal despite the odds against 
the exports, minimizing the gains. In the first two months of 2007-
08 exports grew by 20.3%, which was a little lower than the 
previous year over the same period a year ago.  
 
The Government of India latest export policy for the exporters will 
help in stabilizing the export growth levels attained in the 1st 
quarter of 2007-2008. Ores and minerals exports grew moderately 
to 12.9% against 37.4% in 2005-06. Similar trend was also 
observed in the exports of manufacturing sector. The exports of 
manufactured goods from India grew moderately by 15% in the 
first quarter of 2007-2008 as compared to 21.2% in the last fiscal 
year. High value commodities like engineering goods and rice 
registered very high growth rate in the 1st quarter of this fiscal 
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against the same period last year. The overall exports suggest that 
the Indian exports grew considerably across all major exporting 
destinations. The Indian exports to Pakistan, UAE and Italy 
showed remarkable growth in the first quarter of the current fiscal 
year.  
The astronomical growth of the Indian export sector was led by the 
following industry - 
 Information Technology  
 Information Technology Enabled Services  
 Telecommunications hardware  
 Electronics and hardware  
 Pharmaceutical and biotechnology products  
 Consumer durables  
 Textiles  
 Construction machinery  
 Power equipment  
 Food grains  
 Iron and steel  
 Chemicals and fertilizers  
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The robust overall growth of export sector of Indian economy led 
to secondary growth of the following economic parameters -  
 India's economy grew at 9.3% in quarter April-June and it was 
driven by manufacturing, construction and services sector and 
agriculture sector  
 GDP factor for the first quarter of 2007-08 was at Rs 7,23,132 
crore, registering a growth rate of 9.3% over the corresponding 
quarter of previous year  
 Exports grew by 18.11% during the 1st quarter of 2007-2008 
and the imports shoot up by 34.30% during the same period  
 India's FOREX reserves (excluding Gold and SDRs) stood at 
$219.75 billion at the end of July ' 07  
 The annual inflation rate was 4.45% for the week ended July 
28, 2007  
 India's Balance of Payments is expected to remain comfortable  
 Merchandise Exports recorded strong growth  
 According to reports, productivity growth rate of Indian 
economy is estimated to be around 8% and above until 2020  
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 At this stupendous growth of the export sector of Indian 
economy, it is expected that India will become the second 
largest economy in the world after China.  
 
 The small-scale industries sector plays a vital role in the growth 
of the country. It contributes almost 40% of the gross industrial 
value added in the Indian economy.  
 
 It has been estimated that a million Rs. of investment in fixed 
assets in the small scale sector produces 4.62 million worth of  
Table 1: Small Scale  Industries Target Vs Achievement 
Year Target Achievement 
1991-92 3.0 3.1 
1992-93 5.0 5.6 
1993-94 7.0 7.1 
1994-95 9.1 10.1 
1995-96 9.1 11.4 
1996-97 9.1 11.3 
1997-98 * 8.43 
1998-99 * 7.7 
1999-00 * 8.16 
2000-01 (P) * 8.90 
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 goods or services with an approximate value addition of ten 
percentage points.  
 
 The small-scale sector has grown rapidly over the years. The 
growth rates during the various plan periods have been very 
impressive. The number of small-scale units has increased from 
an estimated 0.87 million units in the year 1980-81 to over 3 
million in the year 2000.  
When the performance of this sector is viewed against the growth 
in the manufacturing and the industry sector as a whole, it instills 
confidence in the resilience of the small-scale sector.  
 
Employment 
SSI Sector in India creates largest employment opportunities for 
the Indian populace, next only to Agriculture. It has been estimated 
that 100,000 rupees of investment in fixed assets in the small-scale 
sector generates employment for four persons.  
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Generation of Employment - Industry Group-wise  
Food products industry has ranked first in generating employment, 
providing employment to 0.48 million persons (13.1%). The next 
two industry groups were Non-metallic mineral products with 
employment of 0.45 million persons (12.2%) and Metal products 
with 0.37 million persons (10.2%).  
 
In Chemicals & chemical products, Machinery parts except 
Electrical parts, Wood products, Basic Metal Industries, Paper 
products & printing, Hosiery & garments, Repair services and 
Rubber & plastic products, the contribution ranged from 9% to 5%, 
the total contribution by these eight industry groups being 49%.  
In all other industries the contribution was less than 5%.  
 
Per unit employment  
Per unit employment was the highest (20) in units engaged in 
beverages, tobacco & tobacco products mainly due to the high 
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employment potential of this industry particularly in Maharashtra, 
Andhra Pradesh, Rajasthan, Assam and Tamil Nadu.  
 
Next came Cotton textile products (17), Non-metallic mineral 
products (14.1), Basic metal industries (13.6) and Electrical 
machinery and parts (11.2.) The lowest figure of 2.4 was in Repair 
services line.  
 
Per unit employment was the highest (10) in metropolitan areas 
and lowest (5) in rural areas.  
 
However, in Chemicals & chemical products, Non-metallic 
mineral products and Basic metal industries per unit employment 
was higher in rural areas as compared to metropolitan areas/urban 
areas.  
 
In urban areas highest employment per unit was in Beverages, 
tobacco products (31 persons) followed by Cotton textile products 
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(18), Basic metal industries (13) and Non-metallic mineral 
products (12).  
 
Location-wise Employment Distribution - Rural  
Non-metallic products contributed 22.7% to employment 
generated in rural areas. Food Products accounted for 21.1%, 
Wood Products and Chemicals and chemical products shared 
between them 17.5%.  
 
Urban  
As for urban areas, Food Products and Metal Products almost 
equally shared 22.8% of employment. Machinery parts except 
electrical, Non-metallic mineral products, and Chemicals & 
chemical products between them accounted for 26.2% of 
employment.  
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In metropolitan areas the leading industries were Metal products, 
Machinery and parts except electrical and Paper products & 
printing (total share being 33.6%).  
 
State-wise Employment Distribution  
Tamil Nadu (14.5%) made the maximum contribution to 
employment.  
 
This was followed by Maharashtra (9.7%), Uttar Pradesh (9.5%) 
and West Bengal (8.5%) the total share being 27.7%.  
 
Gujarat (7.6%), Andhra Pradesh (7.5%), Karnataka (6.7%) and 
Punjab (5.6%) together accounted for another 27.4%.  
 
Per unit employment was high - 17, 16 and 14 respectively - in 
Nagaland, Sikkim and Dadra & Nagar Haveli.  It was 12 in 
Maharashtra, Tripura and Delhi.  
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Madhya Pradesh had the lowest figure of 2. In all other cases it 
was around the average of 6.  
 
I Sector plays a major role in India's present export performance. 
45%-50% of the Indian Exports is contributed by SSI Sector. 
Direct exports from the SSI Sector account for nearly 35% of total 
exports. Besides direct exports, it is estimated that small-scale 
industrial units contribute around 15% to exports indirectly. This 
takes place through merchant exporters, trading houses and export 
houses. They may also be in the form of export orders from large 
units or the production of parts and components for use for 
finished exportable goods.  
Table 2: year wise target Vs achievements and growth rate of small scale 
industries 
    
Year Target (lakh nos.) Achievement (lakh 
nos.) 
Growth rate 
1992-93 128.0 134.06 3.28 
1993-94 133.0 139.38 3.28 
1994-95 138.6 146.56 5.15 
1995-96 144.4 152.61 4.13 
1996-97 150.5 160.00 4.88 
1997-98 165 167.20 4.50 
1998-99 170.1 171.58 2.61 
199900 175.4 177.3 3.33 
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It would surprise many to know that non-traditional products 
account for more than 95% of the SSI exports.  
 
The exports from SSI sector have been clocking excellent growth 
rates in this decade. It has been mostly fuelled by the performance 
of garments, leather and gems and jewellery units from this sector.  
 
The product groups where the SSI sector dominates in exports, are 
sports goods, readymade garments, woollen garments and 
knitwear, plastic products, processed food and leather products.  
The SSI sector is reorienting its export strategy towards the new 
trade regime being ushered in by the WTO.  
Table :3 SSI export data 
Year Exports (Rs. Crores) (at current prices) 
1994-95 29,068 (14.86) 
1995-96 36,470 (25.50) 
1996-97 39,249 (7.61) 
1997-98 43946 (11.97) 
1998-99 48979 (10.2) 
1999-00 (P) 53975 (10.2)  
 
P-Provisional 
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Major Export Markets 
An evaluation study has been done by M/s A.C. Nielsen on behalf 
of Ministry of SSI. As per the findings and recommendations of 
the said study the major export markets identified having potential 
to enhance SSIs exports are US, EU and Japan. The potential items 
of SSIs have been categorized into three broad categories.   
 Export Destinations 
The Export Destinations of SSI products have been identified for 
16 product groups. 
Opportunities 
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The opportunities in the small-scale sector are enormous due to the 
following factors: 
 Less Capital Intensive  
 Extensive Promotion & Support by Government  
 Reservation for Exclusive Manufacture by small scale sector  
 Project Profiles  
 Funding - Finance & Subsidies  
 Machinery Procurement  
 Raw Material Procurement  
 Manpower Training  
 Technical & Managerial skills  
 Tooling & Testing support  
 Reservation for Exclusive Purchase by Government  
 Export Promotion  
 Growth in demand in the domestic market size due to overall 
economic growth  
 Increasing Export Potential for Indian products Growth in 
Requirements for ancillary units due to the increase in number 
of green-field units coming up in the large scale sector. Small 
industry sector has performed exceedingly well and enabled our 
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country to achieve a wide measure of industrial growth and 
diversification.  
By its less capital intensive and high labour absorption nature, SSI 
sector has made significant contributions to employment generation 
and also to rural industrialisation. This sector is ideally suited to 
build on the strengths of our traditional skills and knowledge, by 
infusion of technologies, capital and innovative marketing practices. 
This is the opportune time to set up projects in the small-scale 
sector. It may be said that the outlook is positive, indeed promising, 
given some safeguards. This expectation is based on an essential 
feature of the Indian industry and the demand structures. The 
diversity in production systems and demand structures will ensure 
long term co-existence of many layers of demand for consumer 
products / technologies / processes. There will be flourishing and 
well grounded markets for the same product/process, differentiated 
by quality, value added and sophistication. This characteristic of the 
Indian economy will allow complementary existence for various 
diverse types of units. The promotional and protective policies of 
the Govt. have ensured the presence of this sector in an astonishing 
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range of products, particularly in consumer goods. However, the 
bugbear of the sector has been the inadequacies in capital, 
technology and marketing. The process of liberalisation coupled 
with Government support will therefore, attract the infusion of just 
these things in the sector.  
Small industry sector has performed exceedingly well and enabled 
our country to achieve a wide measure of industrial growth and 
diversification.  
 
NATIONAL SMALL INDUSTRIES CORPORATION LTD3 
The National Small Industries Corporation Limited was set up in 
1955 with a view to support, aid and foster the growth of small 
scale Industries in the Country. Since then, it has been assisting the 
Small Scale sector through a number of schemes designed to set up 
and assist their growth. The SSI has come up to age now and 
accounts for almost 40% of the total industrial product of the 
country as well as towards 35% of direct exports of the country. 
NSIC has greatly contributed to the growth of SSI to above heights. 
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As a result of economic growth of the country during last 50 years 
and the effect of liberalization and globalization of the world 
economy, competition has become the first and foremost challenge 
in the present times. Accordingly, NSIC has also restructured its 
activities from a mainly Financing Organization to a Marketing 
Promotion Organization for SSIs in addition to assisting the 
technical up-gradation and has restructured its assistance programs 
also. 
Marketing Assistance Program 
Government being the biggest buyer of any product, NSIC 
provides a registration to Small Scale unit making them eligible for 
the following benefits.  
 
 Tenders at free of cost Exemption from Earnest Money Deposit 
 Exemption from Security Deposit 
 15% price preference over large and medium units 
If you have not registered your unit under Government Purchase 
Scheme yet, register it now and use your facilities of Bank 
Guarantees etc for other useful purposes than furnishing and 
keeping them idle against tender/order securities. 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 30  
Tender Marketing 
NSIC participates on behalf of its G.P. Registered units in 
domestic/global tenders at nominal service charges and keep the 
manufacturer unit in full knowledge of the purchasers. NSIC also 
provides financial supports in execution of the supplies on merit of 
each case. 
Exports 
The Corporation assists in exporting the products of SSIs. It has got 
two Overseas offices at Dubai and Johannesburg-South Africa. 
NSIC is offering has secured stock and sale facilities for SSI units 
in Dubai. It is engaged in project exports also on turnkey basis and 
is a major supplier of relief items of India to UN and other 
international agencies. The Corporation organizes and participates 
in domestic and specialized products and technology related 
international exhibitions to facilitate marketing of SSIs products. A 
closure interaction of technical sector and development of mutual 
contacts for discussion of all issues involving technology transfer, 
collaboration etc. 
Campaigns 
NSIC organizes awareness campaigns at various locations near to 
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industrial estates in the state as also in the area where it is 
conducive to set up new industries. This is done with the purpose 
of reaching out to the people directly to familiarize them with 
assistance programs of the Corporation. 
 
 
Cluster Development 
The Corporation has taken the development of industries by 
adopting Cluster approach. A total number of 28 clusters have been 
identified through out India where Cluster Development Managers 
have been posted. In Maharashtra 4 Cluster Development 
Managers have been posted at Thane, Pune, Nashik and 
Aurangabad and is trying to assist these clusters. 
Info-mediary Services 
NSIC has started Infomediry Services at a very nominal annual fee 
which is boon for Small Scale Industries. On taking membership of 
this service, the SSIs gets useful information on marketing, 
technology and allied matters apart from publication of their 
product and capabilities at the international web site of the 
Corporation. 
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Mentoring and Advisory Services 
In order to take care of the production, management and marketing 
problems of the SSIs, NSIC has enlisted support of experienced 
Mentors and Advisors through out the country who can provide the 
expert guidance to the units facing problems in any of the above 
areas. 50% of expenses are also reimbursed by the Corporation. 
Financial Support Programs 
NSIC provides finance for purchase of indigenous as well as 
imported machinery for setting up of new industry   and technical 
up gradation of existing units on easy terms through its Hire 
Purchase Scheme. Purchasing   Italian Machines is also available 
with NSIC under the Italian Line of Credit Scheme.  In order to 
provide single window service, a Composite Term Loan Scheme 
has also been started by the   Corporation wherein SSI Unit with 
total project cost upto Rs.25.00 lacs may avail financial facility for 
land & building, plant & machinery as also for working capital 
without providing collateral securities by contributing   to the credit 
guarantee fund set up by the Government of India. The scheme is 
mainly designed to encourage setting up of new Small Scale 
Industries in the country.  
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> Under its Raw Material Assistance Scheme, the Corporation is 
providing finance for purchase of raw material by SSI on the 
security of bank guarantee at interest rates, which are just nil in 
practical effect.   
> Under the present management the NSIC is continuously striving 
to improve its service delivery system and   converting the 
organization into an organization of service to its masters i.e. 
public. 
NSIC Technical Services Centers 
Training and development 
In addition to the commercial services indicated above the NSIC is 
providing technical services by way of training and development in 
the area of Machine Tools, Design & Testing, Rural Technology 
and Computer Applications, Plastic Machinery and 
instrumentation,  Diesel Engine Development and Testing, Energy 
Conservation, Energy Audit, Sheet Metal and Wood Working 
Machinery, Leather and Footwear, Electronics and Computer 
Application, Lock and Brass Hardware, Domestic Electrical 
Appliances and Enterprise . 
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Building through its Technical Service Centres and Sub-Centres 
located at Okhla, Howerah, Rajkot, Chennai, Hyderabad, Aligarh, 
Rajpura Guwahati. 
 
Software Technology Parks 
The Corporation has set up Software Technology Parks at New 
Delhi and Chennai under the Software Technology Parks of India 
Scheme for catering to the needs of entrepreneurs who want to 
establish units for 100% exports of software as also to act as a 
nodal point for day to day formalities of such exports and as a 
resource centre for member units. The Parks provide benefits of 
duty free import, excise relief, Income Tax Holiday and DTA sale 
etc. The Corporation provides built up space, instant power 
connection, High Speed Data Link, Design Centre and Telephones 
etc in exchange for the Export Obligations and nominal rentals.                                 
 
1.7     Conclusions 
In this chapter we have looked at the study’s background and 
context, besides understanding its research framework and 
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objectives. In the next chapter we shall look at the various facets of 
the entire brass industry itself.  
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CHAPTER – 2 
 
THE BRASS INDUSTRY 
 
2.0 Introduction 
2.1 Definition of brass 
2.2  Background 
2.3 History of the Brass Industry 
2.4 Raw material 
2.5 Effect of Further Alloying Elements 
2.6 Design 
2.7 Types of brass 
2.8 Manufacturing Process 
2.9 Features of brass 
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2.0 Introduction  
In this chapter, we examine the structure and functions of the 
mother industry (Brass), of the industry we are concerned with 
(Brass Part) in the present study. This examination focus on 
various aspects of the brass industry, such as: basic concepts and 
definitions, history, nature of basic elements alloys and metals 
involved, manufacturing processes and others.    
 
2.1  Definition of brass  
Brass is an alloy (mixture) of copper and zinc and with the addition 
of small amount of other elements may be added to the alloy for 
special uses.1 
 
Alloy 
 
A metal made by combining different types of metals is called an 
alloy. Alloys are made to increase a metal’s strength, to make it 
more resistant to corrosion and wear to make it lighter and even to 
change its color. To make it lighter and even to change its color. To 
make alloys, a metal is melted down and combined with other 
metal. Copper is a metal used in many alloys because it is abundant, 
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lustrous and easy to shape. Brass is an alloy which is made by 
combining copper with zinc.2 
 
2.2 BACKGROUND 
  Brass is a metal composed primarily of copper and zinc. Copper is 
the main component, and brass is usually classified as a copper 
alloy. 3  The color of brass varies from dark reddish brown to a 
light silvery yellow depending on the amount of zinc present; the 
more zinc, the lighter the color. The zinc content can vary between 
10% to about 45 %. 4 
Brass is specified because of the unique combination of properties, 
stronger and harder than copper, it is easy to form into various 
shapes, a good conductor of heat, and generally resistant to 
corrosion from salt water. Because of these properties,5 Brass is 
usually the first-choice material for many of the components for 
equipment made in the general, electrical and precision engineering 
industries brass is also used to make pipes and tubes, weather-
stripping and other architectural trim pieces, screws, radiators, 
musical instruments and cartridge casting for firearms. Matched by 
no other material, those make it indispensable where a long, cost-
effective service life is required.6 
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2.3 HISTORY OF THE BRASS INDUSTRY 
The discovery of metal changed the lives of the people in the 
ancient world. Metal and its alloy made agriculture easier, 
providing farmers with more efficient tools to work their land. 
Armies that possessed metal knives, swords, and shields were no 
match for those that did not. The first two metal and its alloy 
widely used by humans, copper (and its alloy brass) and gold are 
still important in people’s lives today.
7  
 
       A world history of brass industries 
Ancient people were our first “geologists” and “miners.” They not 
only determined which rocks were best to use, but they learned 
how to make them into tools, hunting spears, arrows, fishhooks 
and ornaments.8 Shaping the stone was done by flaking it with 
sharp Blows on the edges using another stone or deer antler. Flint 
(Stone) was one of the purist’s native forms of Silica. It was hard 
and having dense minerals, so it was used for making weapons. 
Man’s first use of the Earth’s natural resources was in the form of 
grasses, trees, animals and stone. Tools and weapons were made 
from wood, bone and stone.9  
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Stone-Age people knew nothing of metal. Colorful minerals were 
used for decoration or for barter.10 When emerald-green malachite 
(a copper ore) or a rusty-red hematite iron ore   were found, they 
would be ground to a powder and used as pigments to decorate the 
face and body. They also used these and other colorful minerals 
pigments to paint the walls of caves and protected coves. Today, 
many minerals are used for paint pigments.11  
 
Can you imagine how excited these people were when they found 
native copper? Copper is one of the most useful of the metals, and 
probably the one first used by man.12  It is found native and in a 
variety of combinations with other minerals. It is often a by-
product from silver and other mining. Copper has many colors 
from yellowish-to-reddish brown, red, pink, blue, green, and black. 
The colors are determined by the other elements (minerals) 
combined with the copper. From 4,000 to 6,000 BC was the 
Chalcolithic period which was when copper came into common 
use.13  
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Transition from the Neolithic to the chalcolithic periods occurred in 
more than one geographic area, as archaeo metallurgical evidence 
suggests that copper smelting was discovered independently in 
many different part of the world. For example, excavation at Rudna 
Glavia in Yugoslavia revealed that a large underground mine was in 
operation there before 4000 B.C.14   
One of the most ancient people in World history, the Sumerians, 
probably obtained their first supplies of copper from the 
mountainous country surrounding Lake Van in Armenia.15  
Egyptians probably drew their first supplies of copper as native 
metal and from the abundant. Malachite stones found in the hills 
near the Red Sea in the Eastern Desert. The Egyptian mines lay 
almost on the natural trade route to the Red Sea.16  
 
Around 2800 B.C., traders in Cyprus were receiving copper objects 
from Egypt and similar articles bearing cuneiform inscriptions 
probably from Sumerian. At about the same time Cyprus developed 
its own copper mines. These became renowned throughout the 
Eastern Mediterranean. Copper has a chemical symbol, as do all 
elements. The symbol for copper is Cu and comes from the Latin 
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cuprum meaning from the island of Cyprus, which provided an 
abundant sources of copper for the ancient world.17  
 
Some ores contain both copper and tin. When smelted, these ores 
yield an alloy of these two metals, which is known as Bronze. 
Bronze is significantly harder and stronger than pure copper, and in 
utilitarian terms at the time, considerably more valuable. The 
discovery of a copper-tin alloy and its uses led to the Bronze Age.18 
 
The Bronze Age began in Europe around 1500 B.C...19 In China, it 
reached its apogee at about 1529 B.C., during the change dynasty. 
Whole series of magnificently ornamented, useful, and ceremonial 
Bronze vessels, exist from that time. Tin ore coexisting with copper 
appears in Turkey and Siam in Asia and in Wales and Spain, in 
Europe. Phoenicians probably brought bronze ingots from Europe 
to Egypt. The cake-shaped ingots were a few centimeters thick and 
were cast with a rounded profiles shaped to rest on the backs of the 
men who had to carry them. They can be seen on Egyptian Frescos 
and Persian reliefs.20 
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Bronze is easier to cast than pure copper,21 once the Egyptians had 
learned to alloy copper with tin, and frequently also with a little 
lead improve the metal’s solidification characteristics, casting 
became a much more viable process, products began to include 
such diverse items as axes, bowls, tools of many kinds, weapons, 
celts, figurines, large vases, and sacred vessels.22 
      
Ancient Greeks also used bronze to a considerable degree.23 In 
Greece, hundreds of types of products were unearthed ranging from 
exquisite little figures used as the supports or handles of mirrors 
and caskets to large products such as statues and armor plates.24 
 
Somewhat later in history, Romans were the first to use brass, as 
alloy of copper and zinc, on any significant scale, although Greeks 
were already well acquainted with the metal in Aristotle’s time (330 
B.C.) Greeks knew it as “Oreichalcos” a brilliant white copper, 
which was made by mixing tin and copper with a special earth 
called “Calmia” or calamine. Calamine was an impure zinc 
carbonate, which was rich in silica and found on the shores of the 
black sea. To make brass, ground calamine ore and copper were 
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heated in a crucible. The heat applied was sufficient to reduce zinc 
to the metallic state but not high enough to melt copper. However, 
zinc vapor permeated the copper and formed the copper and formed 
brass, which then melted.25  
 
In antiquity the words bronze and brass did not exist. Brass is an 
English word derived from braes (Old English) and bres or bras 
(Middle English) about 1200 AD26  In the language of Tudor 
England, brass stood for any copper alloy, and the King James 
Bible uses the word in that context. Joseph Smith, favoring the 
King James Bible, translated the Book of Mormon using brass in 
the same manner. 
 Roman used brass for personal ornaments and for decorative metal 
work alloys used contained from 11 to 28% zinc, and the value of 
different grades of brass for different purposes was clearly known. 
Greeks used only a few copper coins, but Romans had a large 
variety of copper money.27  
 
The middles ages and Renaissance: During the early middle ages, 
much of the early use of Brass served military purpose. Must have 
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proven to be quite valuable when cannons were introduced, Brass 
cannons were used by German armies in Italy, at the siege of 
cividale in 1331. Brass cannons used Edward-III at cambria in 
France and crecy may have led to the establishment of a 
metallurgical industry in England soon afterward. The first record 
of manufacture of brass guns in England was in 1385, when three 
such cannons are said to have been made by the Sheriff of 
Camberland.    
 
Medieval uses of brass were certainly not limited to ordinance. 
Early artistic applications included brass bells and the well known 
Baptistery doors at the cathedral of Florence. Copper and brass also 
formed the basis for decorative enameled were, including 
amphorae, jugs, plates, and other functional as well as artistic items. 
Among the best known examples of this art form were those 
produced in Limoges, France during the 15th and 16th centuries? 
 
In the middle ages, brass craft also flourished on a grand scale 
throughout the orient. Central and south Indians temples contain 
many fine brass including large and small Buddhas. Some of the 
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immense Buddhas and bells that can be found in India, China have 
caused artisans many headaches, but once successfully cast, they 
proved to be durable, having survived to this day. 
 
The temple of Ananda at Tirumalai, India is unique in the sense that 
it foreshadows modern trends. This Temple is entirely sheathed in 
brass sheets containing elaborate hand-wrought ornamentation. It 
presenting parallel to the use of brass wall sheathing on a number of 
today’s buildings.  
 
In Japan, the most ancient brass products are copper bells, known as 
“dokatu” which have been unearthed in many places. Because 
similar products have not been discovered in China and Korea, 
dokatu is believed to be an original product of the oldest brass 
industry in Japan. On the other hand, brass products such as swords, 
utensils and mirrors were imported to Japan from China in ancient 
days.28  
 
Therefore, it is assumed that in early times a major portion of brass 
raw materials was imported. The Americas, Aztecs, Toltecs, 
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Zapotecs and mayas of Mexico and central America and Moche, 
Nazca, Chibcha, Quimbaya, Chimu, Chanzay, Tiahuanaco and 
Ineas of central America and Peru al apparently possessed a fairly 
advanced knowledge of metal working.29 
 
Techniques of smelting, casting, beating, soldering and gilding 
were understood, and most of the output of metalworkers, who 
were organized in separate guilds appears t have been in the form of 
ornament. Some utilitarian objects have survived. Those in copper 
include fish, hooks, needles, pincers, mirror frame small picks, 
chisels, and axes. Ornamental clapper less brass bells have been 
found in sites all over Mexico and Central America. 
 
North American Indians also used brass for tools, weapons, 
ornaments and amulets. The metal used was probably native 
copper, which was and is still abundant around the shores of lake 
superior a number of copper artifacts were discovered, mainly in 
burial mound during the last decades of the 20th century.30 
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The Industrial Revolution:  
The industrial revolution brought about a tremendous change in the 
production of copper and its alloy, beginning with a demand for 
more and better raw material. Mine production rose as steam – 
driven pumps were applied to remove water from diggings. Smaller 
throughput increased as well, largely due to faster remove of 
impurities from ore.31  
 
Demand was driven by technical developments, most important of 
which concerned the use of electricity in 1729 Stephan Gray used 
brass wire for the first known attempt to transmit an electric 
current. In 1747, Sir William Watson succeeded in transmitting a 
current 735m (2410 ft) across Westminster Bridge using the 
Thames River as the return wire. This, among other experiments, 
proved that metals were the best conductors of electric fluid as it 
was called and that of these, copper, even in its relatively impure 
state was superior to all others except Silver. It is most likely for 
this reason that Benjamin Franklin used copper for lighting 
conductors, an application in which it has been virtually unchanged. 
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In 1811, copper wire was first employed to protect the most of a 
ship from lighting. 
 
Alessandro Volta assembled the first electric battery in 1799. His 
invention comprised discs of copper and Zinc pleased one upon the 
other with a layer of wet cloth between each pair. The development 
of large, powerful batteries led directly to the invention of the 
electric telegraph and, in turn to today’s Communication industry it 
also created the first large industrial demand for copper wire.32 
 
Another significant increase in demand for brass was brought about 
by the development of the stamping press, which helped speed up 
the production of simple brass articles. Metal buttons, for example, 
suddenly became much more readily available, as did many of the 
brass furniture fittings used by the master cabinetmakers of the 
period. 
 
Brass has long been the first material of choice in the construction 
of measuring instrument for use of sea or in any moist, salt-laden 
atmosphere. This is due not only to the corrosion resistance of brass 
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but also to its good machinability, ease of engraving and perhaps 
most important of all, the fact that it is nonmagnetic, it is because of 
the latter property that marine compasses are mounted upon brass 
binnacles, equipped with brass compass bowls and strung in brass 
gimbals.33  
 
Electrical engineering in the modern industrial series followed from 
Faraday’s discovery of electromagnetic induction in 1831. 
Invention of the electric dynamo by Wernervon Siemens in 1866 
led to a tremendous increase in demand for copper to supply 
electric power this became particularly evident during the second 
half of the 19th century after Edison’s invention of the electric light 
bulb in 1878 and his construction of the first electric power 
generating plant in 1882. Installation of land and submarine 
telegraph cable and use of electric traction motors for train were 
among many important consequences of rapid progress in electrical 
engineering during the second half of 19th century. All of these 
developments naturally made growing demand on the supply of 
copper and its alloy brass.34 
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Brass is a metal composed primarily of copper and zinc. 
Copper is the main component, and brass is usually classified as 
a copper alloy. So, hire we discussed about copper demand, 
consumption and production of the world.   
 
 
The Modern Era  
The enormous growth in world copper demand between 1850 and 
2000, this growth was initiated by a series of advances in copper 
using technologies, Whereas total demand at the end of the 19th 
century was about 500,000 mT. 1992 forecasts of world copper 
consumption were 14,630,000 mT. for the year 2000 and 17, 
900,000mT. for 2005.35 
 
Toward the end of the 20th century, consumption of primary copper 
products had climbed to a yearly average (1986-1990 figures) of 8.9 
million mT. The 1994 world total consumption reached 13.4 
million mT. For the period 1996-2005, copper consumption has 
been estimated to grow at an average rate in excess of 3%. The 
largest increases are anticipated to occur in construction, 
transportation and the electrical and electronics industries. It is also 
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expected that the large growth in demand will occur in the Asian 
market.36 
 
World Reserves  
The largest and commercially most important deposits are those in 
the mountainous spine of south America and western north 
America, principally in the United State and Chile but also include 
Canada, Maxico and Peru, large and important deposits are located 
in south central Africa, principally in Zaire and Zambia. Together, 
north and south America and Africa contain more than one half of 
the known copper deposits in the world. However, Europe 
(primarily Russia an the confederation of Independent states of 
CIS) and the pacific Rim (Chiefly Australia and Papua New 
Guinea) also contain copper mineralization. South America holds 
the largest shares of both reserves(31.1% if the world total) and 
reserve base (18.5%). North and Central America follow, with 
22.7% and 24.9% of world reserves and reserve base, respectively. 
Among individual countries, Chile has the largest fraction of the 
total reserve base at 19%, the United States ranks 2nd with 18% ; the 
C.I.S and Zambia each have 7%; while Canada Peru, and Zaire 
each account for 6%.37  
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3.2 Brief History of brass industries in india 
      
The story of Indian Brass as is generally known began during the 
age of the Indus Valley civilization i.e. around 2400BC to 
1700BC.38 The extraction of this spread to other sites such as 
Kalibangan in Rajasthan, Lothal in Gujarat and Laimabad in 
Maharashtra. The two most well known sites are of course 
Mohanjodaro and Harappa. The Harappan figure of a dancer, with 
her carfree stance, is one of the first metal sculpture pieces 
discovered in India.39 The large Buddha figure at Sultanganj is 
possibly the largest surviving metal work of ancient time and is a 
monument to the skill of Indian craftsmen in melting and casting 
metal.40 
     
As per the literary evidences, indicates that the mining and 
metallurgy of copper and zinc commenced in 2nd century B.C. 
(Maurya Sanga time), evidence for the continuity of the activities 
during Kshatrana period of 2nd to 4th century A.D. During the period 
metallurgy has advanced step by step by fits and starts, condition by 
the mineral resources of the area and the technological innovation 
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of the people. There is also evidence of copper metallurgy from 
Pre-Harappan level in Sindh and Panjab. There is great spurt in 
copper metallurgy during the Harappan period (2300 – 1750 B.C.) 
in various parts in India. After demise of Harappans, copper 
metallurgy undergoes retrogression, as represented by Chalcolithic 
cultures (Ca 2000 – 1100 B.C). There is again greater activity in 
copper metallurgy as represented by copper Hoard cultures (1100 – 
800 B.C) in Bengal, Sonepur and Chirand (Bihar) and Atranjikhera, 
Hastinapur, Kausombi and Rajghat(U.P.)41-42 
 
There is evidence of large scale mining and smelting during this 
time the major copper sources of the area in Rajasthan, M.P., 
Mysore, Andhra Pradesh and Bihar. Copper is one of the most 
widely used metals of antiquity. Pure copper is relatively soft metal 
and as a result, it was never particularly effective as a material for 
making objects at utility and art, It can, however, be considerably 
hardened by mixing with other metals, such as tin, lead, zinc etc. 
when copper is alloyed with tin, it is known as bronze and when 
copper is alloyed with zinc, it is known as brass.43  
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Copper is called ‘tamba’ in Hindustani, Zinc ‘jasta’ and tin pewter 
is ‘ranga’.44 Two or more of these metals are utilized in the 
manufacture of the alloys used in India. Brass is made from copper 
and zinc in varying proportions, usually two of the former to one or 
one and a half of the latter. Bharat, Kaskut or Kansa are the most 
constant of alloys of India. On account of its bright colour and the 
polish that it takes this metal is in great demand for ornamental 
purpose.45 
 
As regards coins, both brass and bronze were used in ancient India 
for coinage, circular punch-marked brass coins of Dhanadeva and 
Aryavarma of Ayodhya (1st century BC) have been found, brass 
coins of kings of several other dynasties living at that time have 
also been collected. From these archaeological and numismatic 
evidence it is clear that brass was in common use in ancient India 
during the first century B.C.46 A small number of die-struck coins 
of the Pre-Gupta and Gupta periods, including a piece attributed to 
Chandragupta-II, are considered to be made of brass.  
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Despite the very early occurrences of accidentally produced brass in 
India, Earlier in India the artists basically showed their inherited 
talent in various stone carvings in and around temples. But later 
when brass became common they began experimenting with this 
material. The ruins of the Vijaynagar Empire at Hampi are the 
perfect examples of brass work brought in to focus by the ancestors 
of Pembarthi craftsmen.47 Though being one of the finest arts of 
India, it has somehow managed to survive only in the small village 
of Pembarthi. 
 
The earlier products made out of bronze include the utility items 
like utensils, statues of Gods and Goddesses besides various other 
decorative items. The manufacture of household utensils in gold 
and silver is restricted to a few centers since the demand is 
comparatively limited but that in brass and copper forms an 
extensive industry all over the country. Each of the states has two or 
three centers noted for their copper and brass ware and accordingly, 
a corresponding number of widely different art conceptions are 
practiced in the ornamentation of these metals.48 
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India is the largest brass-making country in the world. This art has 
been practiced in India for over 5 million years.49 In the field of 
brass work a variety of styles are seen in different parts of India. 
 
The Northern & North Eastern industries of brass include 
Moradabad , Aligarh, Hathras and Varanasi in Uttar Pradesh; 
Mayurbhang, Dhenkenal, Keonjhar and Sundergarh in Orissa; 
Jaipur and Jodhpur in Rajasthan; Jagadhari and Rewari in Haryana; 
Udhampur, Sambha and Bhansali in Jammu & Kashmir; Kurkhihar 
in Bihar; Hazo and Sarthebari in Assam; Purulia, Bankura, 
Birbhumi, Murshidabad in West Bengal and Delhi etc.  
 
The important clusters of the brass in the Southern and Western 
regions are Pembertha and Hyderabad in Andhra Pradesh; Bidar, 
Negamangala, mysore and Gadag in Karnataka (Bidriwar); 
Swamimalai, Nachiarkoil, Madurai, Kumbakonam, Tirupur and 
Tanjore in Tamil Nadu; Ambarnath, Thana, Kalyan and Nasik in 
Maharashtra; Trichur in Kerala; Jamnagar in Gujarat and 
Pondicherry, etc.50  
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Moradabad in Uttar Pradesh is world famous for its range of brass 
items. A wide range of household items like pots, trays, bowls and 
decorative pieces are made here and are decorated with intricate 
etching. Electroplated brass and copper items and items made of 
white metal are also created in Moradabad. Banaras is known for 
cast sculptures of deities and household utensils made of brass and 
copper. Varanasi, in Uttar Pradesh is the first city in India for the 
multitude of its cast and sculptured mythological images and 
emblemata in brass and copper as well as household utensils. 
 
Mirzapore is now one of the most important centers of the brass 
utensils industry in Uttar Pradesh. It supplies the needs of a large 
part of the State and even exports articles of household use to other 
Countries. 
 
Lucknow has specialized in articles of use showing distinct Muslim 
influence, usually profusely ornamented in a shallow repose using 
animal and flower motifs and pierces designs. 
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Brass and copper utensils from the staple of the metal works in the 
Punjab and all large cities great quantities of cooking utensils, 
lamps etc. are made for local consumption. Amritsar, Ambala, 
Ludhiana and Jullundur, all supplies brass vessels to the hilly 
regions round the Punjab and formerly also exported up the Kabul 
Valley into Afghanistan. 
 
Bihar and Bengal produce an extensive range of domestic vessels in 
brass and bell metal especially in the region of Malda, Patna and 
Gaya. 
 
The Ladakh region of Kashmir is known for traditional vessels 
made out of iron and brass. The craftsmen of Kashmir are also 
known for richly engraved traditional household items like bowls, 
samovars, plates and trays. Intricate floral and calligraphic patterns 
are embossed on copper and silver items. These items are then 
oxidized, which makes the design to stand out from the 
background. This work is known as 'naquashi'.  
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Making of bronze sculptures is common in Palitana in Gujarat. The 
sculptures made here depict themes from Jain religion. 
 
In Rajasthan Jaipur is the main center for brass engraving and 
lacquering, Items such as photo frames, bowls, plates, boxes etc. 
Ethnic designs and floral patterns, hunting scenes etc. are 
hammered or embossed on the surface. Lacquered designs either 
cover the entire body or a part of the item. Jaipur also known for its 
bronze sculptures. The art of Koftagari or damascening work is 
mainly practiced in Alwar and Jaipur, one metal is encrusted into 
another in the form of wire. Popular articles are swords, daggers 
and shields. 
 
Madhya Pradesh has its own traditional metal ware tradition. 
Ornate metal boxes of Bundelkhand, lamps of Sarguja, rice measure 
bowls and animal figurines of Raigarh, sculptures of Bastar are a 
few examples of the creativity of crafts persons of Madhya Pradesh. 
 
Andhra Pradesh has a rich tradition of metal craft. Sheet metal work 
using brass is done in Pembarti, on plaques, containers, vases etc. 
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From the small village of Budhiti in Srikakulam, comes elegant 
utensils and items made of brass and other alloys. 
 
The Dokra metal craft is popular in the tribal belts of Andhra, 
Orissa and Madhya Pradesh. The uniqueness of this craft form is 
that no two pieces are alike. Small figurines of horses, drummers, 
tribal deities and plaques are made here. These items are mainly 
made from brass scrap. Unlike any other metal craft the core of the 
objects is filled with clay. Brassware from Tamil Nadu comprises 
of decorated traditional lamps, used in religious functions, while 
Kerala is famous for its polished brass mirrors.51  
 
 That’s why we can say India is famous throughout the world for its 
subtle copper and its alloy works that are exported to hundreds of 
countries throughout the world. 
 
       
 3.3 History of Brass Industries in Gujarat 
 
Gujarat has been the home of metal workers from as early as the 
Chalcolithic copper –Stone Age. Sites of Indus Valley Civilization 
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spread all over the state and echo, the presence of indigenous technique 
of metallurgy.52 It is well known that the Harappan man, whose 
remnants have been found in abundance in Gujarat, had excelled in 
forging, hammering and casting of copper and bronze.53 Aryans to had 
in all probability, known the use of a metal known as ayas, which later 
on come to mean iron bt had in that period perhaps denoted bronze or 
copper.54 One of the earliest and most formiolable board of metal east 
objects of Gujarat is the one discovered at Akota, near Baroda, A metal 
bell of the sixth century and an incense burner from the ninth century 
from this board are perhaps the earliest recorded metal objects of 
everyday art of Gujarat.55 
 
The craftsmen of Gujarat have excelled even in the making of utensils. 
Visit any home in Gujarat and you are sure to find a variety of 
gleaming copper, brass and iron vessels, each with a shape and form 
suited to the specific need. Metal lamps, incense burners, boxes for 
storing betel leaf and nut, nutcrackers, large dowry containers, and 
votive figurines are other examples of metal work available in 
Gujarat.56 The metal artisans of Gujarat are known as kansaras, whose 
name is derived from Sanskrit word kansu which means bronze. Before 
the introduction of brass, the use of bronze utensils was very common. 
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The varied kinds of nutcrackers and religious and other figurines make 
for ideal souvenirs and gifts.57 
 
 
Kachchh and Rajkot the famous for metal engravings and ornaments 
that are considered so typical of Gujarat. Anjar, Sinhor, Surendranagar, 
Dhrangadra, and Wadhawan are good places to buy brass and iron 
utensils, cutlery, knives and scissors. You can also watch arrows being 
crafted here, and pick up knives and daggers with beautiful sheaths and 
hilts.58  
 
The brass industry of Jamnagar is one of the largest in India. The brass 
parts industries are mostly concentrated in an around Jamnagar district 
which caters to the requirement of around 70% of the machine brass 
component of the country and also in some quantity export to various 
countries.59 The brass parts industry in Jamnagar supplies to wide 
ranging industries such as electrical appliances, automobiles, bicycles, 
electronics, building hardware etc. 
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As per the account the brass parts industry in Jamnagar above 60 years 
old. It started around the late 1940s as a result of downfall of the brass 
button making units. The main cause for its downfall was the lack 
automated machines. They were not able to meet the demand for the 
good qualities of buttons manufactured by them. This was not the only 
reason the development of nylon buttons in Japan brought down the 
demand by a huge margin. It because non feasible for the manufacturer 
to continues in the competitive world of buttons. 
 
With minor changes in the available machinery the brass button 
manufacturer changed their production into brass parts components. 
Necessity is the mother of invention. Their led to the development of 
the brass machine manufacture in Jamnagar. Along with this the 
casting also developed in Jamnagar. They were able to do it in a very 
cost effective manner.60  
 
 
 4. Raw Materials 
 
The main component of brass is copper. The amount of copper 
varies between 55% and 95% by weight depending on the type of 
brass and its intended use. Brasses containing a high percentage of 
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copper are made from electrically refined copper that is at least 
99.3% pure to minimize the amount of other materials. Brasses 
containing a lower percentage of copper can also be made from 
electrically refined copper, but are more commonly made from less-
expensive recycled copper alloy scrap. When recycled scrap is 
used, the percentages of copper and other materials in the scrap 
must be known so that the manufacturer can adjust the amounts of 
materials to be added in order to achieve the desired brass 
composition. 
 
The second component of brass is zinc. The amount of zinc varies 
between 5% and 40% by weight depending on the type of brass. 
Brasses with a higher percentages of zinc are stronger and harder, 
but they are also more difficult to form and have less corrosion 
resistance. The zinc used to make brass is a commercial grade 
sometimes known as spelter. 
 
Some brasses also contain small percentages of other materials to 
improve certain characteristics. Up to 3.8% by weight of lead may 
be added to improve machinability. The addition of tin improves 
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corrosion resistance. Iron makes the brass harder and makes the 
internal grain structure smaller so that the metal can be shaped by 
repeated impacts in a process called forging. Arsenic and antimony 
are sometimes added to brasses that contain more than 20% zinc in 
order to inhibit corrosion. Other materials that may be used in very 
small amounts are manganese, silicon, and phosphorus.61-62 
    
5. Further Alloying Additions: 
 
Alloying additions are made to the basic copper-zinc alloys for a 
variety of reasons:- 
 
 To improve machinability 
 To improve strength 
 To improve corrosion resistance 
 For other special reasons 
 
The very wide variety of standard brass compositions that are 
available reflect the many ways in which an optimum combination 
of properties can be tailored to ensure fitness for the desired 
application. 
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1. Lead [Pb%]: 
Lead is added to improve high machinability, good strength and 
excellent casting characteristics. 
   
The addition most commonly made to brasses to modify their 
properties is lead, up to 4% of which may be added to alpha-beta 
brasses to provide free-machining properties. The lead does not 
form a solid solution with the copper and zinc but is present as a 
dispersed discontinuous phase distributed throughout the alloy. It 
has no effect on corrosion resistance. Lead is not added to wrought 
alpha brasses since, in the absence of sufficient beta phase, it gives 
rise to cracking during hot working 
      
The presence of lead in brass has a lubricating effect that gives 
good low friction and low wear properties utilized in the plates, 
pinions and gears used in instruments and clocks. 
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2. Tin [Sn%]: 
Tin may be added to enhance the corrosion resistance in marine 
and mining environments. It gives a small increase in hardness and 
tensile strength. 
 
1% tin is included in the composition of admiralty brass (CZ111) 
and naval brass (CZ112 and SCB4). As their names indicate, these 
brasses were developed originally for sea water service, the tin 
being added to provide improved corrosion resistance 
Brass containing tin (not exceeding 2%) is less liable to corrosion 
in seawater. 
 
3. Iron [Fe%]:  
When iron is added to brass it produces hard, tough alloy. One of 
these is delta metal (55% copper, 41% zinc, 1%-3% iron,) 
 
4. Manganese [Mn%]:  
Manganese is a useful deoxidant, as little as 0.02% present giving 
stronger, sound castings, good welding characteristics and good 
resistance to corrosion in marine atmospheres. 
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Iron and manganese are the most common additions, combining to 
confer increased hardness, proof stress and tensile strength, with 
only slightly reduced ductility. 
 
 
5. Aluminium [Al%]: 
Aluminium has the greatest effect in increasing hardness, proof 
stress and tensile strength. Due to its effect on ductility and 
microstructure, close control is necessary to obtain the optimum 
combination of properties. Corrosion resistance is improved by the 
self healing oxide film aluminium confers moreover Aluminium is 
added to form a protective oxide film to keep the molten metal 
clean and reduce the attack on the die materials and readily accept 
a wide range of surface finishes; have good electrical and thermal 
conductivities and are highly reflective to both heat and light. 
 
Aluminium brass (not exceeding 3% aluminium) has greater 
resistance to corrosion than ordinary brass.  
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6. Nickel [Ni%]: 
Nickel improves hardness and tensile strength without significant 
effect on ductility, conferring improved properties at elevated 
temperatures. 
 
The range of copper-nickel-zinc alloys containing from 10 to 20% 
nickel and known as "Nickel Silvers" can be regarded as special 
brasses. They have a silvery appearance rather than the typical 
brassy colour. In most respects they show similar corrosion 
characteristics to alpha brasses but the higher nickel versions have 
superior tarnish resistance and resistance to stress corrosion 
cracking. 
 
7. Silicon: 
Silicon increases the strength of brass and is also sometimes 
included in die casting brasses and in filler alloys for gas welding 
to reduce oxidation of the zinc and to assist fluidity. Its principal 
effect from the corrosion point of view is to increase the beta phase 
content. 
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8. Arsenic: 
Arsenic is often added in small amounts to alpha brass alloys to 
provide protection against dezincification corrosion. 
 
              Above discussed point we can saw in short as under 
 
                               EXTRA MACHINABILITY 
                                                 Lead 
                 EXTRA                                                  EXTRA 
             STRENGTH                                          CORROSION                                                  
               Manganese                                            RESISTANCE 
               Aluminium                                             Aluminium                    
                   Silicon                                                   Arsenic 
               Nickel                                                       Tin            
                     Iron 
                                                BRASS 
                                                Copper + Zinc 
 
  [Source: According to reference no.63]  
 
 
     6. Design 
The traditional names for various types of brass usually reflected 
either the color of the material or the intended use. For example, red 
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brass contained 15% zinc and had a reddish color, while yellow 
brass contained 35% zinc and had a yellowish color. Cartridge brass 
contained 30% zinc and was used to make cartridges for firearms. 
Naval brasses had up to 39.7% zinc and were used in various 
applications on ships. 
 
Unfortunately, scattered among the traditional brass names were a 
number of misnomers. Brass with 10% zinc was called commercial 
bronze, even though it did not contain any tin and was not a bronze. 
Brass with 40% zinc and 3.8% lead was called architectural bronze, 
even though it was actually a leaded brass. 
 
As a result of these sometimes confusing names, brasses in the 
United States are now designated by the Unified Numbering 
System for metals and alloys. This system uses a letter—in this case 
the letter "C" for copper, because brass is a copper alloy—followed 
by five digits. Brasses whose chemical composition makes them 
suitable for being formed into the final product by mechanical 
methods, such as rolling or forging, are called wrought brasses, and 
the first digit of their designation is I through 7. Brasses whose 
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chemical composition makes them suitable for being formed into 
the final product by pouring molten metal into a mold are called 
cast brasses, and the first digit of their designation is 8 or 9.64 
 
  7. Types of Brass 
 
Brass basically refers to a yellowish alloy of copper and zinc, which 
moreover also comprise a little bit amounts of other metals, but 
generally 67 percent copper and 33 percent zinc. Brass has been 
widely used in the manufacturing of ornaments, objects or utensils 
and so on. As a consequence of aforesaid discussion on can 
conclude that brass is an only term which is used for the alloys of 
copper and zinc. 
 
The strength and versatility of brass objects solely depend upon the 
proportions and quality of zinc and copper. While copper and zinc 
blended together efficiently, it gives birth to brass.65 At a world 
level brass has been often termed as substitution alloy. 
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On the bases of brass’s usage, application etc. we can categorize the 
types of brass as mentioned bellow. Following are the major Brass 
types:- 
 
1.  Yellow brass is an American term for 65% Cu - 35% Zn. It is an 
excellent cold workability. Brass can be used for flashlight shells, 
lamp fixtures, radiator cores and tanks, fasteners, screws, springs, 
grill work, stencils, plumbing brass goods locks, hinges, plumbing 
accessories, pins, rivets. 
 
2.  White brass contains more than 50 % zinc and is too brittle for 
general use. 
 
3.  Red brass is an American term for CuZnSn alloy known as 
gunmetal. It is an excellent cold workability, good hot formability. 
It can be used for weather-stripping, conduit, sockets, fasteners, 
fire extinguishers, condenser and heat exchanger tubing, plumbing 
pipe, radiator cores itc. 
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      4. Forging Brass contain 59.5% Cu, 2.0% Pb, 38.0%Zn. It is an 
excellent hot workability. Fabricated heading and upsetting, hot 
heading and upsetting, machining. It can be used for forgings and 
pressings of all kinds. 
 
5. Cartridge brass is a 70% Cu and 30% zinc brass with good cold 
working properties. Application is radiator cores and tanks, 
flashlight shells, lamp fixtures,  fasteners, screws, springs, grill 
work, stencils, plumbing brass goods locks, hinges, ammunition 
components, plumbing accessories, pins, rivets.  
 
6. High brass, contains 65% copper and 35% zinc, has a high tensile 
strength  and combines excellent machinability with moderate cold 
workability. It is used for clock plates and nuts, clock and watch 
backs, gears, wheels and channel plate, bearing cages, book dies, 
hinges, hose couplings, keys, lock parts, lock tumblers, strike 
plates, templates, type characters, washers, and wear plates. 
 
7.  Low brass is a copper-zinc alloy containing 80% Cu -  20% zinc 
with a light golden color, excellent ductility, cold workability and 
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fabricating characteristics and is used for flexible metal hoses and 
metal bellows, battery caps bellows, musical instruments, clock 
dials, pump lines, flexible hose. 
 
8. Free cutting brass containing is 61.5% Cu, 3.1% Pb, 35.4% Zn. It 
is an excellent machinability, fabricated by machining, rolls 
threading and knurling and used for gears, pinions, automatic high-
speed screw machine parts. 
 
 9.   Naval brass containing is 60.0% Cu, 39.2% Zn, 0.8% Sn. It is an 
excellent hot workability and hot forgeability, Fabricated by 
blanking, drawing, bending and upsetting, hot forging, pressing. It 
is application in aircraft turnbuckle barrels, balls, bolts, marine 
hardware, nuts, propeller shafts, rivets, valve stems, condenser 
plates, welding rod. 
 
10. Admiralty brass contains 30% zinc and 1% tin which inhibits 
dezincification in most environments. 
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11. Silicone red brass contains 81.5% Cu, 14.5% Zn, 4.0% Si. It is an 
excellent hot formability or fabrication by forging, screw machine 
operations. It’s application in valve stems where corrosion 
resistance and high strength are critical. 
 
12. Alpha brasses with less than 35% zinc, are malleable, can be 
worked cold, and are used in pressing, forging, or similar 
applications. They contain only one phase, with face-centered 
cubic crystal structure. Prince’s metal or Rupert’s metal is a type 
of alpha brass containing 75% copper and 25% zinc. Due to its 
beautiful yellow color, it is used as an imitation of Gold. 
 
13. Alpha-beta brass (Muntz metal), also called duplex brass, is 35–
45% zinc and is suited for hot working. It contains both α and β' 
phase; the β'-phase is body-centered cubic and is harder and 
stronger than α. Alpha-beta brasses are usually worked hot. 
 
14. Beta brasses, with 45-50 % zinc content, the beta brasses are less 
ductile than the alpha types and generally must be hot worked or 
cast in order to be fabricated into useful articles. What is 
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interasting is that in spite of the lower copper content the beta 
brasses have rather good corrosion resistance, relative to the alpha 
brasses. Thus beta brasses are commercially useful for marine 
hardware, heat exchange tubing and architectural panel sheets.  
 
15. Aluminium brass contains 77.5% Cu, 20.5% Zn, 2.0% Al, which 
improves its corrosion resistance, excellent cold workability for 
forming and bending. Application is condenser, evaporator and 
heat exchanger tubing, condenser tubing plates, distiller tubing, 
ferrules. 
 
16. Arsenical brass contains an addition of arsenic and frequently 
aluminium and     is used for boiler fireboxes. 
 
17. Manganese brass is a brass most notably used in marking golden 
dollar coins in the United States. It contains roughly 70%copper, 
29% Zinc and 1.3% manganese with excellent cold formability, 
fabricated by blanking, bending, forming, stamping, welding. 
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     18.  Common brass, or rivet brass is a 37% Zinc brass, cheap and 
standard for      cold working 
 
    19. Rich low brass is 15% Zinc. It is often used in jewelry application. 
 
      20.. Tonval brass is a copper-lead-zinc alloy. It is not recommended 
for seawater use, being susceptible to dezincification. 
 
      22. Free- Machining brasses, typically, free-machining brass contain 
about 58% copper and 39% zinc. Lead is added to improve 
machinability. Additions of other elements such as manganese, 
tin, aluminium, iron, silicon and arsenic may be used to improve 
strength and corrosion resistance.   
 
          [Source: According to Reference No.66] 
        
 8. The Manufacturing Process: 
The manufacturing process used to produce brass involves 
combining the appropriate raw materials into a molten metal, which 
is allowed to solidify. The shape and properties of the solidified 
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metal are then altered through a series of carefully controlled 
operations to produce the desired brass stock. 
 
Brass stock is available in a variety of forms including plate, sheet, 
strip, foil, rod, bar, wire, and billet depending on the final 
application. For example, brass screws are cut from lengths of rod. 
The zigzag fins used in some vehicle radiators are bent from strip. 
Pipes and tubes are formed by extruding, or squeezing rectangular 
billets of hot brass through a shaped opening, called a die, to form 
long, hollow cylinders. 
 
The differences between plate, sheet, strip, and foil are the overall 
size and thickness of the materials. Plate is a large, flat, rectangular 
piece of brass with a thickness greater than about 0.2 in. (5 mm)—
like a piece of plywood used in building construction. Sheet usually 
has the same overall size as plate, but is thinner. Strip is made from 
sheet that has been cut into long, narrow pieces. Foil is like strip, 
only much thinner. Some brass foil can be as thin as 0.0005 in 
(0.013 mm). 
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The actual manufacturing process depends on the desired shape and 
properties of the brass stock, as well as the particular machinery 
and practices used in different brass plants. Here is a typical 
manufacturing process used to produce brass sheet and strip. 
 
Melting 
 The appropriate amount of suitable copper alloy scrap is weighed 
and transferred into an electric furnace where it is melted at about 
1,920°F (1,050°C). After adjusting for the amount of zinc in the 
scrap alloy, an appropriate amount of zinc is added after the copper 
melts. A small amount of additional zinc, about 50% of the total 
zinc required, may be added to compensate for any zinc that 
vaporizes during the melting operation. If any other materials are 
required for the particular brass formulation, they are also added if 
they were not present in the copper scrap. 
 
 The molten metal is poured into molds about 8 in x 18 in x 10 ft (20 
cm x 46 cm x 3 m) and allowed to solidify into slabs called cakes. 
In some operations, the melting and pouring are done semi-
continuously to produce very long slabs. 
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 When the cakes are cool enough to be moved, they are dumped out 
of the   molds and moved to the rolling area where they are stored. 
 
Hot rolling 
 The cakes are placed in a furnace and are reheated until they reach 
the desired temperature. The temperature depends on the final 
shape and properties of the brass stock. 
 
 The heated cakes are then fed through a series of opposing steel 
rollers which reduce the thickness of the brass step-by-step to about 
0.5 in (13 mm) or less. At the same time, the width of the brass 
increases. This process is sometimes called breakdown rolling. 
 
 The brass, which is now much cooler, passes through a milling 
machine called a scalper. This machine cuts a thin layer off the 
outer faces of the brass to remove any oxides which may have 
formed on the surfaces as a result of the hot metal's exposure to the 
air. 
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Annealing and cold rolling 
 
 As the brass is hot rolled it gets harder and more difficult to work. It 
also loses its ductility, or ability to be stretched further. Before the 
brass can be rolled further, it must first be heated to relieve some of 
its hardness and make it more ductile. This process is called 
annealing. The annealing temperatures and times vary according to 
the brass composition and desired properties. Larger pieces of hot-
rolled brass may be placed in a sealed furnace and annealed 
together in a batch. Smaller pieces may be placed on a metal belt 
conveyor and fed continuously through a furnace with airtight seals 
at each end. In either method, the atmosphere inside the furnace is 
filled with a neutral gas like nitrogen to prevent the brass from 
reacting with oxygen and forming undesirable oxides on its surface. 
 
 The annealed pieces of brass are then fed through another series of 
rollers to further reduce their thickness to about 0.1 in (2.5 mm). 
This process is called cold rolling because the temperature of the 
brass is much lower than the temperature during hot rolling. Cold 
rolling deforms the internal structure of the brass, or grain, and 
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increases its strength and hardness. The more the thickness is 
reduced, the stronger and harder the material becomes. The cold-
rolling mills are designed to minimize deflection across the width 
of the rollers in order to produce brass sheets with near-uniform 
thickness. 
 
 Steps 7 and 8 may be repeated many times to achieve the desired 
thickness, strength, and degree of hardness. In some plants, the 
pieces of brass are connected together into one long, continuous 
sheet and are fed through a series of annealing furnaces and rolling 
mills arranged in a vertical serpentine pattern. 
 
 At this point, the wide sheets may be slit into narrower sections to 
produce brass strip. The strip may then be given an acid bath and 
rinse to clean it. 
 
Finish rolling 
 The sheets may be given a final cold rolling to tighten the 
tolerances on the thickness or to produce a very smooth surface 
finish. They are then cut to size, stacked or coiled depending on 
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their thickness and intended use, and sent to the ware-house for 
distribution. 
 
 The strip may also be given a final finish rolling before it is cut to 
length, coiled, and sent to the warehouse. 
 
Quality Control 
During production, brass is subject to constant evaluation and 
control of the materials and processes used to form specific brass 
stock. The chemical compositions of the raw materials are checked 
and adjusted before melting. The heating and cooling times and 
temperatures are specified and monitored. The thickness of the 
sheet and strip are measured at each step. Finally, samples of the 
finished product are tested for hardness, strength, dimensions, and 
other factors to ensure they meet the required specifications. 
 
 
 
         
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 86  
 
 
  9. FEATURE OF BRASS 
Brass has a combination of strength, corrosion resistance, and 
formability that will continue to make it a useful material for many 
applications in the foreseeable future.68  Brass also has an 
advantage over other materials in that most products made from 
brass are recycled or reused, rather than being discarded in a 
landfill, which will help ensure a continued supply for many 
years.69 
 
Due to the capability of brass of being converted into different 
designs and shapes and its acoustic properties, brass has become 
one of the preferred item to be used in numerous applications.   
 
There are many feature of brass as under: 
 
1. Excellent Machinability: 
        Machined components can be cheaper in brass than in mild steel. 
 All brasses are intrinsically easy to machine  
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 The addition of small amounts of lead to brasses further 
improves this property and slight reduction in ductility when 
lead  is present  
 'Free machining brass' sets the standard by which other materials 
are judged when machinability is being assessed  
 Higher machining speeds and lower rates of tool wear mean the 
overall production costs are minimized  
 Tolerances are held during long production runs and surface 
finish is excellent. 
 
 
2.  Good Strength:  
 In the softened or annealed condition, the brasses are ductile and 
strong but when hardened by cold working techniques such as 
rolling or drawing, their strength increases markedly. Strong, 
stiff structures can be assembled from extruded-and-drawn 
sections. Bars and rolled sheet and plate can be fabricated into 
containers and other items of plant which work under pressure 
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 The strength of brasses is substantially retained at temperatures 
up to around 200oC and reduces by only about 30% at 300oC 
which compares favorably with many alternative materials. 
 The brasses are very suitable for use at cryogenic temperatures 
since the properties are retained or slightly improved under these 
operating conditions. 
 For applications demanding higher strengths the "high tensile 
brasses" are available. These contain additional alloying 
elements which further improve the properties.70 
 
3.   Ductility: 
 Brasses with a copper content greater than 63% can be 
extensively deformed at room temperature, and are widely used 
for the manufacture of complex components by pressing, deep 
drawing, spinning and other cold forming processes. 
 If the copper content is below 63% and no other alloying 
elements are present, the room temperature ductility is reduced, 
but such alloys can be extensively hot worked by rolling, 
extrusion, forging and stamping. 
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 Strength, ductility and formability are retained at low 
temperatures, making the alloys ideal for cryogenic applications.  
 
 
4.  Conductivity: 
 Brasses have good electrical and thermal conductivities and are 
markedly superior in this respect to ferrous alloys, nickel-based 
alloys and titanium. 
 Their relatively high conductivity, combined with corrosion 
resistance, makes them an ideal choice for the manufacture of 
electrical equipment, both domestic and industrial.  
 Condenser and heat exchanger tubing also require the good 
thermal conductivity of copper and its alloys.  
 
5.   Easily Joining: 
Brasses may readily be joined to other copper alloys or to other 
metals by most of the commercial joining processes such as: 
   Riveting  
   Soft soldering  
   Brazing  
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   Friction welding  
   Modern adhesive joining practice  
 
6. Non-sparking: 
Brasses do not spark when struck and are approved for use in 
hazardous environments. 
 
7. Good Corrosion Resistance: 
Brasses have excellent resistance to corrosion that makes them a 
natural, economic first choice for many applications. 
 
 Atmospheric exposure of the brasses results in the formation of 
a thin protective green "patina", a visually attractive feature in 
buildings. 
 Brass will remain essentially unaffected for an unlimited period 
of time, i.e. it will not rust away like iron and steel. 
 Seawater can be handled successfully providing the correct alloy 
is chosen, and there is a long history of the use of brass tube and 
tube fittings, valves, etc. in domestic plumbing, central heating, 
seawater lines, steam condensers and desalination plant. 
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 High tensile brasses containing manganese have particularly 
excellent resistance to atmospheric corrosion, continual 
exposure resulting in a gradual darkening of the bronze colour.71 
 
 
     8.  Wear Resistant: 
The presence of lead in brass has a lubricating effect that gives 
good low friction and low wear properties utilized in the plates, 
pinions and gears used in instruments and clocks.  
 
Special brasses are available with additions of silicon that make 
the material ideal for use in heavy duty bearings.72 
 
9. Plating: 
 Brasses may be polished to a high surface finish which can then 
be either easily repolished when required or lacquered to 
preserve the natural colour, enamelled or plated with chromium, 
nickel, tin, silver, gold, etc. as required. Alternatively, the 
surface can be toned to a range of colours, from "bronze" 
through various shades of brown, to blue-black and black, using 
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commercially available toning chemicals. These coloured 
finishes are frequently used for decorative and architectural 
metalwork. 
 All types of common plating processes may be used. For many 
other metals it is usual to use a copper plate underlayer. This is 
not required on brass because it is easily polished and does not 
need the expense of an initial copper strike. To give extra 
corrosion protection to steel when used against brass, cadmium 
plating of the brass was traditional but this has now been 
generally replaced by zinc.73 
 
   10.  Attractive Colour: 
Brasses are extensively used for durable decorative applications 
and for the manufacture of functional items where aesthetic 
appeal is a requirement in addition to a long service life. 
 
 In brasses, the red of copper is toned to a range of attractive 
yellow hues by the addition of varying amounts of zinc ranging 
from the gold-like colours of the 95/5, 90/10, 85/15 and 80/20 
alloys (appropriately called "gilding metals") through the more 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 93  
subtle variations in the 70/30, 2/1 and 64/36 series of brasses to 
the stronger yellow colour of the 60/40 alloy, formerly known as 
"yellow metal". 
 Aluminium brasses have a distinctive silvery sheen. 
 The addition of manganese to certain brasses gives them an 
attractive bronze colour when extruded. 
 High tensile brasses, some of which are otherwise known as 
"manganese brasses" or previously "manganese bronzes" are 
particularly suitable for architectural applications since they can 
also be patinated to a range of durable brown and bronze 
finishes.74 
 
   11.  Hygiene:  
   Copper is well known as a biocide and the copper content of the 
brasses has the beneficial effect of restricting the growth of micro-
organisms. Test on door hardware such as knobs and kick plates 
have shown that those that are made of brass are far less likely to 
encourage the growth of the organisms causing nosocomal 
infections than other materials. Brass fittings, free from further 
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protective finishes, should therefore be used in sensitive 
environments such as hospitals.75  
 
12.  Magnetic permeability: 
Brasses are essentially non-magnetic, a property which has gained 
them extensive use in electrical and electronic equipment, as well 
as instrumentation such as geological and survey equipment.76 
 
13.  Castability: 
All brasses can be readily cast for a wide variety of end users 
giving strong, sound castings. The old BS1400 and the new BS EN 
specification cover a selection of the most frequently used alloys, 
some with additions of lead to improve machinability, and tin to 
improve corrosion resistance and strength. Manganese is a useful 
deoxidant, as little as 0.02% present giving stronger, sound 
castings. For die-casting the 60/40 type alloys are used.77 The 
higher zinc content lowers the casting temperature and gives 
essential hot ductility. Aluminium is added to form a protective 
oxide film to keep the molten metal clean and reduce the attack on 
the die materials. This type of alloy with a suitably controlled 
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composition may also be used for castings required to be resistant 
to dezincification.78 
 
The casting process is ideal for the production of complex shapes. 
End users range from pipeline valves and electrical switchgear 
components which require high soundness and strength. a long 
operating life and, in the case of components for mines and the 
petrochemical industry, spark-resistant characteristics, to non-
critical ornamental applications where the requirement is for a 
good surface finish as well as a long service life.79 
 
14. Available Forms and Properties: 
 
Being easily shaped by hot and cold working processes, the brasses 
are manufactured in a wide variety of forms. Semi fabricated stock 
is available as rolled plate, sheet, strip and foil and as extruded and 
drawn bars, shaped sections, hollow rods, tubes and wire. 
Intermediate products can be obtained as hot stampings, forgings, 
sand castings, shell moulded castings, gravity and pressure 
diecastings, and investment castings. The availability of these 
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items to specific composition and size specifications may be 
dependent on quantity requirements. Dimensional tolerances 
suitable for most general engineering applications are quoted in the 
relevant British Standards for the wrought products.80 Any special 
requirements should be discussed with manufacturers. 
 
 
15.  Cost effectiveness: 
 
There are many factors, sometimes overlooked, that contribute to 
low costs of brass components.  
 
 Close tolerance manufacturing techniques can be employed so 
that    finishing costs are    minimal.  
 Tooling costs may be significantly lower than for other 
materials or processes.  
 Ease of machining means that production costs can be 
minimized.  
 The good corrosion resistance of the brasses means that the cost 
of protective finishing is lower than for many other materials.81 
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In addition to these benefits the high value of any process scrap 
can be used to reduce production costs significantly.  
 
In India the brass metal industry are located in three states namely 
Gujarat, Haryana, Orissa, Assam and Uttar Pradesh. But there is a 
subtle difference between the products manufactured in these 
three states. The products manufactured in Haryana, Orissa, 
Assam & Uttar Pradesh are mostly brass metal handicrafts and 
utility items made out of sheet metal components or single piece 
casting whereas in Gujarat it is mostly brass machined 
components.  From the point of view of its application or usage 
pattern, the products manufactured in Uttar Pradesh, Orissa, 
Assam & Haryana are consumer products and are used as gift, 
utility or decorative items. Whereas the products manufactured in 
Gujarat can be classified as industrial product and consumed by 
industries as a part/ component of their final product.  Unlike the 
above four states, the brass part product in Gujarat requires a lot 
of machining activities like turning, milling, grinding, drawing, 
boring, threading etc.    
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 98  
REFERENCES 
 
1. Paul T. Craddock, Journal of Archaeological Science, Volume 5, Issue 
1, March 1978, Pages 1-16 
 
2. John Zronik, “Metals Shaping our World”, Published By Crabtree 
Publishing Company, Canada, 2005, page 7 
 
3. Brady, George S., Henry R. Clauser, and John A. Vaccari. "Brass." In  
Materials Handbook, 14th ed. New York: McGraw-Hill, 1997, Pages-
13 
 
4.   Copper Development Association, “Brass in Focus”, Pub 177, Section-
7,   May/June-2004,   Page 1-3 
 
 5. William Benham and Richard K.Meade, “The Technical Analysis of 
brass and  the Non-Ferrous Alloy”, University of California, 1911, 
pages 180 -189 
 
  6.  S.W.Fortune: Structure and Properties of Engineering Alloys, 2nd    
Edition,  McGraw-Hill, 1993, 243. 
 
7. John Zronik, “Metal Shapping our world”, Published By Crabtree 
Publishing     Company, Canada, 2005, page 10 
 
8.   Brott, Clark W., “How Stone Became Tools and Weapons”, Edited by 
Richard  F. Pourade, Coploy Press, 1966, pp. 141 – 179. 
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 99  
9. Chernykh, Evgenil Nikolaevichs, “Copper the Ancient Metal”, 
Cambridge University Press, 1992, 335 p.    
     
 10. William Benham Price and Richard K. Meade, “The Technical 
Analysis of Brass and the Non-Ferrous Alloys”, University of 
California, 1911, pages 180 – 189 
 
11.  Goran Burenhult, “People of the Stone Age”, Cambridge University 
Press, 1993, pages 119 – 121 
 
12. Thomas M. Leonard, “Encyclopedia of the Developing World”, 
Published By Routledge Taylor And Francis Group, New York, 
Volume-3, 2006, pp. 1288. 
 
13.  Mel M. Schwartz, “Encyclopedia of Materials, Parts and Finishes”, 2
nd 
ed.    CRC Press, Florida, 2002, page 171. 
 
14.  William Leonard Langer, “An encyclopedia of world history: ancient, 
medieval and modern”, 4
th addition, the university of Michigan, 
Published by Harrap Press, 1968, pages:3,9,27  
 
15. AJ Wilson, “The Living Rock: The Story of Metals since Earliest 
Times and Their Impact on Civilization”, Woodhead publishing, 1994, 
pages:25,34   
 
16   Bertie Webster Smith, “Sixty Centuries of Copper”, Issue-69(Copper 
Development Association), The University of Michigan, Hutchinson of 
London, 1965, pp. 36 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 100  
 
17.  John Zronik, “Metals Shaping our World”, Published By Crabtree 
Publishing   Company, Canada, 2005, page 10 
 
18. Ann Clyburn Gunter, “The Bronze Age”, University Museum of 
Archeology and Anthropology, University of Pennsylvania, 1991, 
pages:1-18 
 
19. John M. Coles, A.F. Harding, “The bronze age in Europe: an 
introduction to the prehistory of Europe”, The University Paperback, 
USA, 1979, pages:248,278 
 
20.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, pages 2-5  
 
21. James D. Muhly, “Sources of Tin and the Beginnings of Bronze 
Metallurgy”, American Journal of Archaeology, Vol.89, No.2, Apr., 
1985, pp. 275-291 
 
22.  HJ Greenfield, “The Origin of Metallurgy”, Journal of Archeological 
Science, Volume 26, Issue 7, July-1999, pages 797-808 
 
23.  W O Alexander, “A Brief Review of the Development of the Copper, 
Zinc and Brass Industries in Great Britain”, Murex Review Vol.1, 
Birmingham, 2002, pages 13-26  
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 101  
24. Provo and Utah, “Copper, Bronze and Brass”, Journal of book of 
Mormon Studies, Maxwell Institute, 2000, Volume-9, Issue-2, pages: 
42-43 
 
25.  “Brief History of Brass”, Article of Copper Development Association, 
U.K.,   2004, Pub 117, Section-8, pp. 81 
 
26. Paul V. Hartman, “From Stone Age to copper age”, Norwegian      
Archeological Review, 1502 – 7678, Volume 32, Issue 2, 2001, Page 
113 
 
27.  Alan W. Cramb, “A Short History of Metals”, Department of materials 
science and Engineering, Carnegie Mellon University, U.S., 2002, 
pages: 43-42  
 
28.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, pages2-5  
 
29. “Mining and Metallurgy”, Volume 6, Issue-7, American Institute of 
mining  and metallurgical Engineers, University of Virginia, 2003, 
pages 156-167  
 
30.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, pages 4-6  
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 102  
31. Phyllis Deane, “The First Industrial Revaluation”, Cambridge 
University press, 1975, Pages: 4-13  
 
32.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, pages 3-5  
 
33.  Brief History of Brass”, Article of Copper Development Association, 
U.K., 2004, Pub 117, Section-8, pp.82 
 
34.  Joseph R. Davis, “Copper and Copper Alloy”, Copper Development 
Association Handbook, 1999, pp. 127, 163, 267 
 
35.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, page 6  
 
36.  Copper Suppy and consumption, Published by Copper Development 
Association, USA, Annual Data, 2009, pages: 6-15  
 
37.  Gunter Joseph, “Copper: its Trade, Manufacture, Use and Environment 
Statue, edited by Konrad J.A. Kunding, Published  by ASM 
International, USA, 1999, page 6  
 
38.  Damodar Dharmanand Kosambi, “Ancient India: a history of its culture 
and civilization”,  The  University of Machigan, Panthoon Books, 
1966, page-26. 
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 103  
39. Indian History ancient India, Pratiyogita Darpan, Upkar Prakashan, 
2009, page-22 
  
40. Jasleen Dhamija, “Indian folk art and crafts”, Indiana University, 
National Book Trust, India, 1970, pages 1 to 9. 
 
41. Rina shrivastava,” Mining and Metallurgy in ancient India”, the 
University of Michigan, Munshiram Manoharlal Publishers, 2006, 
pages: 7 -16. 
 
42.  Sayed Jafar, “ Mahmud, Metal technology in Medieval India”, Daya 
Books, 1988, pages: 66 - 67. 
 
43.  Sayed Jafar, “Mahmud, Metal technology in Medieval India”, Daya 
Books, 1988, pages:67-69. 
 
44.  Jamila Brij Bhushan,” Indian Metal ware”, All India Handicrafts Board, 
Ministry of Commerce and Industry, Govt. of India, 1961, page 32 
 
45.  http//www.answer.com/topic/brass 
 
46. Arun kumar Biswas,” the Primacy of India in ancient brass and zinc 
metallurgy”, Indian Journal of history of Science, Department of 
metallurgy, Indian Institute of technology, Kanpur – 1995, pages:360-
369. 
 
47. Meera Mukharjee, “Metalcraftsmen of india”, Issue-44, 
Anthropological Survey of India, Govt. of India, 2006, pages:: 63-70 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 104  
 
48.   http://www.india-crafts.com/metal_work/history_metal/ 
 
49.   http://www.indag.com/igshow/brass.work-32270.htm 
 
50.  Amar Tyagi, “Let’s know: Handicrafts of India”, Star Publication, 
U.K., 2008, pages: 16-20 
 
51. Raj Kapila & Uma Kapila, “Economics Development in india”, 
Academic Foundation, Volume-90, 2005, page-78 
 
52.  Jasleen Dhamija, “Crafts of Gujarat:Living traditions of india”, Mapin, 
Indiana University, 1985, page:123 
 
53. Man And Environment, Volume-19, issues 1-2, Indian Society for 
Prihistoric and Quaternary Studies, the University of Michigan, 2008, 
page:32    
 
54.  Benerjee, Manindranath, “On Metal and Metallurgy in ancient India,” 
Published in IHQ3, 1927, pages:121-133 
 
55.   Jasleen Dhamija, “Crafts of Gujarat:Living traditions of india”, Mapin, 
Indiana University, 1985, page:124 
 
56.   http://www.indianetzone.com/41/metal_craft_gujarat.htm 
 
57. Kumar Suresh Singh, Rajendra Behri Lal, “People of India:Gujarat”, 
Popular Prakashan Pvt. Ltd., 2003, page:599 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 105  
 
58. http://www.craftofgujarat.com/showpage.aspx?contentid=50  
 
59. S.P. Kashyap, Indira Hirway, “Dynamic Development in Gujarat”, 
Centre for Development Alternatives, Ahmedabad, 2002, page:189 
 
60. Source - http://www.business-standard.com/india/news/jamnagar-   
brass-units-seek-government-support/388725 
 
61.  Crane and J. Winter, “Copper: Properties and alloying”, Encyclopedia of 
Materials Science and Engineering, Vol 2, M.B.Bever, Ed. Pergamon 
Press and the MIT Press, 1986, pages:848-855 
 
62. Joseph R. Davic, “Copper and Copper Alloys”, ASM International 
Handbook, 2001, pages:264-277 
 
63 Konrad J.A., “Copper and Brass: Design For Manufacturability”, Ph.d. 
International Copper Association, New York, Mc Graw-Hill 
Professional,1999, pages:2.65-2.70 
 
64. Journal of  the Institute of Metal, Volume-85, The University of 
Virgina, 1957, pages:9-31 
 
65. Richard Alfred wilkins, “Copper and Copper base Alloy: The Physical 
and Mechanical Property of copper and its alloys. The University of 
Wisconsin-Madison, 1943, pages:132-149 
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 106  
 66. Joseph R. Davic, “Copper and Copper Alloys”, ASM International 
Handbook, 2001, pages:153-162 
 
67.  Konrad J.A., “Copper and Brass: Design For Manufacturability”, Ph.d. 
International Copper Association, New York, Mc Graw-Hill 
Professional,1999, pages:2.65-2.72 
 
68.  David S. Anderson, Bruce D. Craig, “Material data series: Handbook of 
corrosion data”, ASM International, New York, 1995, page:24 
 
69.  Metal World, http://www.metalworld.com (June-19, 2000) 
 
70.  V.B.Bhandari, “Design of Machine elements, Tata McGraw-Hill, 2007, 
page-43 
 
71.  Cost-Effective Manufacturing - Machining Brass, Copper and its Alloys, 
CDA Publication   TN44, 66pp, Oct 1994.  
 
72. Robert B. Ross, “Handbook of Metal Treatments and Testing”, 
Published by Chapman and Hall Ltd., 1977, page-36 
 
73. Walter E. Burton, “Popular science: Brass, the Metal that works with 
you”, Published by Bonnier Corporation, 1970, page:92 
 
74. R Backerjian, ‘Tool and Manufacturing Engineers’ Handbook’, Vol 4 
‘Design for Manufacturability, Society of Manufacturing Engineers, 
Dearborn, Michigan, pp11.3-11.5 
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 107  
 
75. Lesley Cresswell, “Product Design: Resistant Materials Technology”, 
Heineman, U.K., 2003, page-18   
 
76.http://www.copper.org/publications/newsletters/innovations/2000/01- 
brasses/brasses.html 
 
77. Joseph R. Davic, “Copper and Copper Alloys”, ASM International 
Handbook, 2001, pages:153-162 
 
78. James G. Bralla, “Design for Manufacturability Hand Book”, 2
nd edition, 
McGraw-Hill Professional, 1999, pages:5.61-5.63 
 
79. “Casting Design and Performance”, ASM International, 2009,  
        Page - 31  
 
80. Copper Development Association, “Brass in Focus”, Pub 177, 
Section-7,   May/June-2004,   Page 2-9 
 
81. Cost-Effective Manufacturing - Machining Brass, Copper and its 
Alloys, CDA Publication, TN44, Oct 1994, page-66. 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 108  
CHAPTER - 3 
 
AN OVERVIEW OF THE BRASS PART INDUSTRY 
IN 
JAMNAGAR DISTRICT 
 
 
3.0  Introduction 
3.1 History and Evolution of Brass Parts Industries in Jamnagar 
3.2 Present Status of the Industry 
3.3 Factor behind the Development of Brass Parts Industries in 
Jamnagar.  
3.4 Production Organization and Structure of Brass Parts 
Industry in Jamnagar 
3.5 Production Process of Brass Parts Industries in Jamnagar 
3.6 The Range of Brass Parts Industries in Jamnagar 
3.7 Analysis  of business operations (Problems identified) 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 109  
3.0 INTRODUCTION 
 
The brass parts industry is primarily an intermediate industry 
supplying a wide variety of brass parts and components to almost all 
the engineering industries ranging from electrical/ electronics industry 
to automobile industry. It’s phenomenal growth could also be ascribed 
to the growth and diversification of other engineering related sectors 
of the industry. The brass parts industry has a heavy concentration in 
Jamnagar. 
 
 
Jamnagar is the famous of 'Chhoti Kashi', 'Paris of Saurashtra', 'Brass 
City' etc…. The origin of the kingdom of Nawanagar, former name 
for Jamnagar, can be traced back to the times of Jam Hala who 
crossed over from the north, entered Saurashtra and conquered the 
greater part of the territory held by the Jethwas of Ghumli and called 
it Halar. The formation of the district came about with the 
consolidation of Nawanagar, Dhroll, Dhrafa and Jodia Devani. At 
present there are 10 taluka in this district. The district head quarter is 
Jamnagar.1  
 
Jamnagar district is situated between 21˚ 47’ and 22˚ 57’ north 
latitude and 68  ˚ 57’ and 70˚ 37’ west longitude in the peninsular 
region in the north-west of Gujarat known as Kathiawar in 
Saurashtra. The district is bounded on the north by the Gulf and Rann 
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of Kutch, on the east by Rajkot district, on the south by Junagadh 
district and on the west by the Arabian Sea with an area of 14,125 
sq.km. which form 7.21% of the total area of Gujarat state. 2 
 
From a few insignificant brass button making units in the cottage 
sector in the early 40’s, Jamnagar now has a vibrant full-fledged 
Rs.700 crore industry with almost4,500 units engaged in 
manufacturing brass-parts, with a product range of as many as 10,000 
items. This is besides the 3,500 home-based units, which support job 
and manufacturing units with some odd labour-intensive jobs. A 
staggering 1, 50,000 people earn their daily bread here. 4 
 
 
3.1  HISTORY AND EVOLUTION OF BRASS PARTS INDUSTRY 
IN JAMNAGAR DISTRICT  
 
The brass parts industries in Gujarat is mostly concentrated in an 
around Jamnagar district which caters to the requirement of around 
70% of the machine brass component of the country and also in some 
quantity export to various countries. The brass parts industry in 
Jamnagar supplies to wide ranging industries such as electrical 
appliances, automobiles, bicycles, electronics, building hardware etc. 
 
Dinesh Awasthi(2002)5 As per the account the brass parts industry in 
Jamnagar above 60 years old. It started around the late 1940s as a 
result of downfall of the brass button making units. The main cause 
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for its downfall was the lack automated machines. They were not able 
to meet the demand for the good qualities of buttons manufactured by 
them. This was not the only reason the development of nylon buttons 
in Japan brought down the demand by a huge margin. It because non 
feasible for the manufacturer to continues in the competitive world of 
buttons. 
 
With minor changes in the available machinery the brass button 
manufacturer changed their production into brass parts components. 
Necessity is the mother of invention. Their led to the development of 
the brass machine manufacture in Jamnagar. Along with this the 
casting also developed in Jamnagar. They were able to do it in a very 
cost effective manner.  
 
 According to Dhaval Maheta(2002)6  The first hardware factory 
‘SVI’ using brass as raw material was started by Mr.Madhavdas Ravji 
Ashar, a Kuttchi Bhatia, whose ancestors came from Jaisalmar district 
of Rajasthan. Before starting this unit, they were trading in brass 
utensils, locks and handles etc, as an agent of Stanley Company of 
U.K. during the mid 40s. Based on the catalogue of the Stanley 
Company, they started manufacturing hardware items, one by one. 
Brass scrap was purchased locally (scrap of old utensils). Button units 
were main competitors for raw material which was in short supply. 
The technology used was primitive and inefficient. After casting they 
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used to file the utensils manually to even the surface. There were no 
facilities for machining. 
 
Facing technological problems Mr.Ashar’s started a small workshop 
with the help of some of his more innovative workers and fabricated a 
few machines for him. At this juncture a young man Mr.Jayantilal 
Keshavlal, whose elder brother Mr.Hargovindbhai was working in 
SVI (Mr.Ashar’s factory) showed interest in fabricating machines. 
Given his innovative mind, with the help of Mr.Ashar, he developed 
J&K machines. For machining utensils and other hardware. By 1952 
about 5-6 brass hardware factories were started in Jamnagar (mostly 
by the ex-employees of Mr. Ashar). Most of the entrepreneurs in this 
phase came from Kansara community. 
 
Almost at the same time (early 50’s, immediately after the general 
elections of 1952), 5-6 young enterprising people led by an artisan 
Mr.Hirjibhai Mistry (mechanic) started their brass screw 
manufacturing units. While factories started by Mr.Ratansingh Bhanji 
and Mr.Vishnubhai Sujanmal Khatar in 1952 are still running, the 
other three brass-screw factories started by Mr.Jathabhai Parmar, 
Mr.Purushothambhai Parmar and Mr.Dhirenbhai Mehta closed down 
in the mid-70s. However, the demand for casting of the brass 
increased due to entry of these firms. Responding to these needs 
Mr.Ghelabhai Kanhabhai started his casting units in 1955. He earlier 
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used to do some job work for a few oil mills, which were operating in 
Jamnagar. Mr.Bhagwanjibhai Mistry also entered the field soon by 
starting his casting unit. This was the beginning of ‘job work units’ in 
Jamnagar.7 
 
Responding to the technological needs of the industry a few 
mechanics, which used to undertake small repair jobs for oil mills and 
other units, started developing and fabricating machines. Between 
1953 and 1955 Mr.Tribhuwanbhai, Mr.Jayantilal Keshavlal 
(mentioned earliest) and Mr.Bhagwanjibhai Mistry started developing 
prototypes and fabricating machineries which could be used for 
turning, drilling, threading and machining. They manufactured simple, 
easy to operate and maintain, cheap but good quality turning 
machines, known as THADAS, which are still very popular among 
brass-part and component manufacturers. The level of innovativeness 
could be seen by the fact that way back in 1960.  
 
Mr.Mohanbhai, owner of Janta Engineering, developed the first 
automat for manufacturing nylon buttons and first variety of automat 
for manufacturing brass-parts in 1968. Mr.Maheshbhai who was a 
technical, in collaboration with Vekarias developed a machine for 
making pieces from sections in 1971-72.8 over a period of time, 
appropriate technological capabilities have been developed and 
internalized in Jamnagar – appropriate because the machines being 
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developed in Jamnagar are most ideal for the given factor proportion. 
According to the chairmen of Factory owners association, Now there 
are about 15-20 local machinery manufacturers. 
 
The year 1955 was a watershed year in the industry when mines and 
mineral trading corporation, Government of India, started issuing 
import licenses liberally to the manufacturers to import copper, zinc 
(brass is a combination of both in the ratio of 60:40 respectively) and 
crucibles (used for smelting).9 Another major landmark in the history 
of brass part industry in Jamnagar was the creation of first state 
sponsored industrial estate in Jamnagar viz, GIDC Phase-1 in the year 
1969. Subsequently about 5-6 smaller private industrial estates also 
were set up in Jamnagar. In 1983 the Government of Gujarat through 
its Gujarat industrial development corporation, launched the creation 
of GIDC Phase-II. These public and private industrial estates gave a 
real boost to the brass parts industry in Jamnagar.10 
 
Dinesh Awasthi11 With growing number of brass based units, orders 
started poring in for small parts and components used in electric 
fittings and appliances in the early-60s. It gave a big boost to the 
industry. As a matter of fact, the period 1960 to 1970 could be termed 
as the golden period for the industry during which maximum 
diversification and growth took place. It also was a precursor to 
building up of technological capabilities in Jamnagar, required for 
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manufacturing high value precision parts and components used in 
electronics, telecom, spacecraft and computers. 
 
L.D.Joshi[2006] 12 Between 1960 and 1970 bicycle industry grew by 
leaps and bounds in India. Most of the bicycle tube valves, spoke 
nipple and other brass fittings were also not available in India. Japan 
was the major exporter of bicycle brass-parts, sanitary fittings and 
automobile parts. Jamnagar responded to the emerging markets and a 
few bicycle tube valve units started operating during the early-1970s. 
now there are about 35-40 factories manufacturing bicycle tube valve, 
spoke nipples and other sanitary fittings, capturing almost 97 per cent 
of the country’s market share as well as exports of the valves. It was 
followed by automobile parts and sanitary fittings earlier imported 
from Japan. 
 
There was a dire need for improving quality of the product. Brass 
road(wires) casted using sand casting technology were of poor quality 
and for manufacturing high value precision from Jodhpur(Rajasthan) 
which had an extrusion plant using virgin metal. To bride the gap, first 
extrusion plant ‘Rajalaxmi metals’ was started in 1981 in Jamnagar. It 
was the first plant to use brass scrap as input for extrusion of brass bars 
and sections. It took almost eight years before the second extrusion 
plant ‘Rajhans’ was established on similar lines in the city. Now there 
are 6 extrusion plants meeting the quality input needs of the industry. 
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These plants were started not only because of the market forces but 
also the policy environment was encouraging entrepreneurs to start 
ventures as in 1977 the Government of India adopted a liberal policy of 
issuing licenses for importing brass-scrap. It got a further boost in 
1989-90 when brass import was put under open general license (OGL) 
list.13 
 
More recent entrants in the field are computer parts and component 
manufacturers, besides manufacturers of other high value precision 
brass parts and components used in electronic and telecommunication 
equipments. About 50 SMEs are engaged in manufacturing precision 
items. This phase started in the late 1980s.14 
 
In this manner brass-parts and component industry in Jamnagar 
beginning with brass buttons in the early 1940s has reached to the state 
of manufacturing high value precision items in the 90s, traveling 
through building hardware, screws, electrical parts and component, 
bicycle tube valves, automobile part and components, sanitary fittings, 
safety razors, battery terminals and cable glands, bolts, nuts, pencil 
sharpeners and so on, with an impressive inventory of about 10,000 
items at present. 
 
There does not seem to be any logical explanation-historical or 
geographical- for concentration of the industry in Jamnagar. For, 
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neither it is a source of row material (94% brass scrap is imported) nor 
it offers any large market (almost u99 per cent of the output is sold 
outside Gujarat). The only factor which seems to offer an explanation 
is the enterprising nature of the people, their accumulated knowledge 
and local skills which got built-up over decades. Once the industry 
started there in the early 40s, it got established and grew  
 
Historical Growth of Brass Parts Industries in Jamnagar District 
 
   
 
 
 
 
 
 
 
 
 
 
 
           (Sources: Indian Engineering Exports-April 2008, Page No.40) 
 
 
Sr. No. Year No. of units 
1. 1952 1 
2. 1954-55 15 
3. 1960-61 250 
4. 1967-68 700 
5. 1979-80 1200 
6. 1988 3000 
7. 1994 3500 
8. 1998 4500 
9. 2002 4000 
10. At Present 4500 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 118  
3. PRESENT STATUS OF THE INDUSTRIES 
 
 
Jamnagar is known as a reputed brass parts manufacturing centre for 
more than half a century. At present there are 4,500 units engaged in 
brass parts and component manufacturing in Jamnagar. The industry 
gives direct employment to nearly 50,000 workers and nearly 
1,00,000 persons indirectly.[ sidbi]  
 
Beside the 4,500 brass parts manufacturing units, there are 130 
electroplating and metal finishing units and about 400 brass foundries. 
These foundries cater to the needs for raw material of these local 
enterprises. Of the 400 brass foundries, 20-25 are oil-fired and rests 
are coke-fired. It is estimated that around 280-300mt of brass scrap is 
recycled every day. 
 
The value of the products manufactured in this cluster Rs960 crore per 
annum. Of this, Rs392 crore worth of brass parts is exported and the 
rest supplied to the domestic market. While 95 per cent of the brass 
scrap is imported, exports of the brass parts (especially bicycle tube-
valves, auto valves, battery terminals and cable glands, builder 
hardware, safety razors, inserters and other electric items, grease 
nipple, pencil sharpeners, precision computer and telecom parts and 
components, brass parts and components used in aircraft/ space craft) 
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is put at about 20 – 22 per cent of the total turnover. Exports are 
growing at an annual rate of 15 per cent since the last 5 to 7 years.  
 
The product-wise contribution of output is: Automobile and cycle 
tube valve-35 percent; Building Hardware-25 percent; Sanitary and 
bathroom fitting-15 percent; Precision components-5 percent; other 
catagories-20 percent.16 
 
As mentioned earlier, brass parts and components have wide range of 
applications especially in the engineering industry. Approximately 
10,000 varieties of brass parts are manufactured in this city. Most of 
these parts and components are turned in 5-10 sized. If we multiply 
these sizes with the number of parts and component, the range 
becomes staggering. Almost every day some new part or component 
is added to the list. However, most of the entrepreneurs manufacturing 
these parts and components do not know the end use of their product, 
as they work on the basis of drawings provided by their clients.  
 
 
        Global Presence: 
The brass parts manufactured in Jamnagar finds its place in the 
overseas market as well.  Jamnagar is one of the largest automobile 
and cycle tube valve manufacturers in the world.  Because of its 
precision and quality, these tube valves are exported in European and 
North American markets. The products are marketed through various 
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marketing channels to countries like U.K., USA, Canada, Middle 
East, Europe, Africa, Sri Lanka, Pakistan, Indonesia, Malaysia, 
Singapore, Japan, Bangladesh, Italy, Germany, Australia, France, 
Norway, Saudi Arabia, Yemen, Thailand, etc.17 
 
4. FECTOR BEHIND THE DEVELOPMENT OF BRASS PARTS 
INDUSTRY IN JAMNAGAR 
 
 
The process of emergence of brass parts cluster in Jamnagar was 
spontaneous and not induced. A few pioneering entrepreneurs started 
manufacturing screws, pins and bulb holder. As their enterprises grew 
in volume and operation, others also followed. So I tried to find out 
some reason “why industry grew in Jamnagar and not in other parts of 
the states/ country?”, but the following factors played an important 
role in fostering the growth of the brass part industry at Jamnagar.   
 
A. AVAILABILITY OF RAW MATERIAL  
Raw materials used in brass parts are brass honey, dross of brass, 
pales in the form of strips and other scrap.  This raw material became 
easily available in and around Jamnagar at a reasonable price.  As the 
industry grew the process of procuring raw material, from within the 
country and abroad became more and more smooth.  Other inputs like 
coke, molasses and machines were also available locally.    
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B. SKILLED MANPOWER 
Easy availability and low cost of labour was an important factor for 
the development of the industries. Skilled manpower was easily 
available within the city and because of higher payments, more and 
more agricultural labourers, marginal farmers and even salt-workers 
started learning the skills of making brass parts. Also the level of 
agricultural development was very low mainly due to scarcity of water 
so Brass Parts industry was becoming an easy alternative for people. 
Due to the low-cost labour, getting brass parts manufactured was 
becoming cheaper for the large industries as compared to imports of 
these parts. 
 
C. CUSTOMISED MACHINES 
The Jamnagar is also known for its ability to manufacture customized 
machines. Depending on the job, its configuration, local technicians 
were able to make desired modifications in the existing machines. 
This provided flexibility in the process of manufacturing, which is 
considered to be one of the most important facilitating factors for the 
growth of the brass parts industries in Jamnagar. 
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D. EXISTENCE OF WELL DEVELOPED PORTS 
Jamnagar has a pretty long coastline and the ports developed by 
Gujarat Maritime Board (GMB) were well developed. GMB has 
developed two ports viz., Rosi Bandar & Bedi Bandar.18  These ports 
had facilities of doing loading and unloading business in the ship.  
These ports have really contributed in flourishing the export-import 
business not only for brass parts manufacturing enterprises but also 
for enterprises involved in manufacturing chemical, fertilizer, textile 
and salt.  Moreover the strategic location of Jamnagar made export-
import business easier.   
 
E. FLEXIBLE SPECIALISATION 
There are about 10,000 varieties of brass parts manufactured in 
Jamnagar. The entrepreneurs were able to make wide range of parts 
having different configuration, dimensions and tolerances. Even the 
machines are customised locally and made available in the market at 
reasonable prices. Disintegrated firms and subcontracting 
arrangement made the manufacturing more flexible and specialised.  
Even when the buyers placed orders of 200000 pieces of a particular 
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size cycle tube valve and 25/30 pieces of other sizes cycle tube valves, 
the manufacturers were able to execute the same.   
 
F. THE SOIL BASE 
Though there is no apparent technical reason to support their clay, the 
entrepreneurs at Jamnagar are of the opinion that the soil (“chikni 
mitti”) composition also helped in manufacturing quality brass 
castings. A composition of oil and sand is used in the mould to a 
particular give shape and size to the brass parts. The more is the 
binding property of soil and sand, the better is the quality of casting 
manufactured.  The availability of water also ushered the growth of 
the industries.  
 
G. PATRONAGE FROM GOVT. OF GUJARAT 
The Industries Dept, Govt. of Gujarat has facilitated the growth of the 
industries by providing basic infrastructure and loan on easy terms.  In 
the year 1976, Gujarat Industrial Development Corporation developed 
the GIDC industrial estate in Shankar Tekri.  Land, electricity, water 
and industrial sheds were also provided amply.  
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H. ENTREPRENEURSHHIP 
Gujarat is well known for its entrepreneurs. People here, especially in 
Saurashtra region (Jamnagar belongs to Saurashtra region of Gujarat) 
are very entrepreneurial in nature. If they get slightest business 
opportunity they will not mind to jump on it. As some pioneering 
people started the business and getting good return on their 
investment, others did follow. This has happened with diesel engine 
cluster in Rajkot, Tiles cluster in Morbi etc. The demonstration 
effect and the entrepreneurial and risk taking attitude of the local 
people also paved the way for the growth of this cluster.  
 
I.  MARKET POTENTIAL 
There was enough potential in the domestic market for these parts 
manufactured in Jamnagar. During the early years, electrical pins, 
holders, cycle tube valves were marketed in Calcutta, Mumbai, 
Ludhiana and Delhi. It was the time when buyers from all over the 
country were eager to get brass parts from Jamnagar and they were 
ready to make book orders by making advance payments. Moreover, 
in the early 1960s, the bicycle manufacturers within the country 
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reduced their import substantially and started procuring it from the 
domestic market. 
     
Besides, in the late 70s, the leading cycle tube valve manufacturing 
countries like Germany, Italy, USA, Japan changed their product line 
from tube valve to precision components. They were interested in 
making high value products instead of low value ones. They started 
concentrating more and more on premium product line to get higher 
value for their product and greater return on their investment. This 
factor opened a new avenue for the manufacturers at Jamnagar and 
they started exporting the cycle tube valves to these developed 
countries during late 70s and early 80s.19                                                                                                                                                                  
 
All these have contributed for the emergence and growth of the brass 
parts industries at Jamnagar.   
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5. PRODUCTION ORGANIZATION AND STRUCTURE OF     
BRASS PARTS INDUSTRY IN JAMNAGAR 
 
The industry in Jamnagar is unique in the sense that almost 98 percent 
of the production is carried out by small sector industries. Only a few 
firms manufacturing bicycles tube valves, electrical and electronics 
items and extrusion plants have higher investments.  
As per the field survey and discussed with Mr.Gangadashbhai-chair 
person of factory owners association the brass parts industries can be 
categorized as under: 
 
  CATEGORY-1:  
There are entrepreneurs who import brass scrap and honey and 
distribute it to the local manufacturers. As per government policy, for 
booking import orders to the tune of more than 500 tons per annum, 
one can get 10% discount on import duty.  This policy has contributed 
to the emergence of big importers having financial strength.  These 
importers after procuring the scrap distribute to the manufacturers as 
per their  
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 127  
requirements.  They also get quantity discount for booking large 
orders. This has become a specialized activity and there are about 20 
large importers in Jamnagar.  
 
      CATEGORY-2: 
This group is comprised of casting units. The imported scrap and 
honey and the locally available pale and dross are melted in the 
foundry.   The melted metal is then poured in the mould to give 
different shapes and sizes.  There are about 400 brass foundries 
supplying the basic raw material (i.e. casting) to the machining units.  
Out of this, 20-25 are oil fired and the rest are coke fired. Quality 
control and standardization is very much important in this phase 
because any defect in casting can result in making sub-standard parts, 
components.  This is one the most problematic areas in Jamnagar and 
a lot of technological intervention are required to minimize defects 
and produce quality castings. 
 
CATEGORY-3: 
Machining units are the main constituents of this category.  Jamnagar 
is known for brass machining operation. Only by machining the 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 128  
casted component is given its final shape, size and configuration.   
There are several types of machines available in Jamnagar like 
drawing machine, slotting and drilling machines, turning machine, 
cutting and threading machine, grinding machine, milling machine, 
etc. In addition to these machines, tools, jigs, fixtures, motors, quality 
control instruments are also employed for manufacturing brass parts.  
The most of the value addition is done in the machining phase and 
there is lot of technicalities involved in the process of manufacturing.  
Lot of technical training, technology upgradation and implementation 
is to be carried out in this machining phase.   
 
As per the information collected from Jamnagar Factory Owners 
Association and other secondary information there are around 5000 
enterprises involved in this brass parts machining business.   
 
CATEGORY-4: 
Plating units engaged in electroplating business are the main 
constituents of this category.  This is the last operation and defects in 
which can be immediately seen by the customers.  It is not necessary 
that all the brass parts needs to be plated before it reaches the final 
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customers.  Only in specific products, for e.g: electronics and 
electrical accessories, the process of electroplating is done.  There are 
around 130 electroplating units in Jamnagar. They are basically doing 
the job work for the large manufacturers.   
 
CATEGORY-5: 
This group is comprised of dealers, merchant traders, exporters & 
marketing agents.  80% of the brass parts manufactured in the cluster 
are sold through these dealers/traders.  Only in limited number of 
cases manufacturers sell their products directly to the customers.  
Marketing being an important activity in the value chain, 
entrepreneurs involved in this activity charged premium price for their 
services.  Substantial price addition (with little or no value addition) 
takes place in this phase.  Most of the exporters are located in 
Mumbai, New Delhi & Calcutta and the manufacturers are supplying 
their products to various exporters.  There are also big traders who 
procure and sell the product in the domestic market.   
About 250 small, medium and large traders/exporters are involved in 
this business.   
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CATEGORY-6:   
In this category, there are suppliers of machinery and tools, other 
inputs like jigs and fixtures, molasses, coke, crucible, furnace, 
measuring instrument, borax, packaging material, etc.  These supplies/ 
inputs are required in various stages of manufacturing and finishing 
process. Though the exact number of the entrepreneurs engaged in 
this business is not known it is estimated that there could be 200 such 
players.  
 
 
6. PRODUCTION PROCESS 
It is said that the industry in Jamnagar is capable of manufacturing any 
brass part or components if it can be turned, however complex the 
drawing could be. However, these parts undergo a series of processes 
before they reach the final stage. Major operations involved in 
manufacturing of these parts and components are: 
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Production Organisation & Producer – Trader Chain in the  
Jamnagar Brass Parts Industry  
 PHASE-I 
Procurement & casting  
      Linkage                                          Raw Material 
      Procurement & Casting             (Brass Scrap) 
 
 
 Imported                                                                           Locally Available  
                                                                                         (Trader/Dealer)                                                                                                                              
         Importer/Trader                     Dealer/Trader 
 
    Big Manufacturer                                                     Small Manufacturer             
 
               Sorting                                  Sorting                                 Sorting                                                                            
                                                                         
    
               (In house Casting)                                            (In house Casting) 
  
                                                                    
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 132  
Foundry 
 PHASE-II              
Marketing Linkage 
                                                    FOUNDRY 
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PHASE-III     
Production Process  
MACHINING 
 
  
 
 
 
 
 
 
 
 
 
 
PHASE-IV          
PLATING 
 
           Copper    Cadmium     Silver     Cobalt    Gold       Zinc  Nickel           
            plating       plating  plating     plating     plating     plating     plating 
 Drawing/shaving 
  Turning/Cutting 
   Drilling 
Threading 
      Polishing 
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PHASE-V-Market Linkages 
MARKETING 
 
           Domestic Market                                                     International Market  
 
                                                                                        Indirectly            Directly                    
      Clients                     Dealers 
                    Agents/        
                 Middlemen 
                                                                          Agents/           Export Houses/ 
                                                                       Middlemen             Traders 
 
 
A noteworthy feature of the brass parts industry in the state is that the 
entire plant machinery, excepting certain small tools and forming dies, 
is fabricated in the state itself. The local manufacturers of plant and 
machinery possess a high degree of innovative genius and, as 
reported, this single factor has contributed to the phenomenal growth 
and heavy concentration of the industry in the state. It is this sectors 
of the industry which works out and determines the process for the 
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brass parts industry and had been mainly responsible to out wit our 
formidable competitor- Japan- in the export markets. The local 
machine tool making industry was also reported to be ever vigilant in 
designing new and improved techniques of production cutting short 
uneconomical operations and constantly advising their old and new 
patrons of the latest methods. They also render prompt after-sales- 
service to their customers and keep the wheels of production moving 
without much interruption. They, thus, occupy a permanent place in 
determining every mechanical process and operation for the brass 
parts industry in the state  
 
It is said that the brass parts industry here can manufactured every 
description of ‘turned parts’. But the turns parts, as they are called in the 
local usage, undergo a number of processes. The main process and 
operations involved in turning a brass part are as follows: 
 
 CASTING: 
The brass scrap, imported and indigenous, is cast into road of varying 
lengths and dimensions to suit to the immediate use and purpose. 
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Brass rods of upto 18 inches length are normally cast by the majority 
of units. But rods in any size and dimension can be cast, if required.  
 
 WIREDRAWING: 
The brass rods are then wire drawn to obtain fine finising. This process is 
necessary to give the brass rods an even surface before they are put to 
machines for turning. 
 
 TURNING: 
With the aid of dies and other tools the finished rods are turned into parts 
and components. This is the main operation through which every brass 
parts and component has to pass before other operations are performed on 
it. 
 
 THREADING: 
The turned parts are then put to threading operations. This operation is 
necessary only for the parts requiring threads which are not a common 
feature to all the components. 
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 DRILLING: 
After drawing of threads, or as applicable, the parts are put to drilling 
operations and drilled as required. 
 
 GRINDING: 
Parts required to be put through the grinding process are ground.  
 
 SLOTTING: 
Parts requiring slots are put to slotting operation and the required 
numbers of slots are made on the parts. 
The last three operations need not follow the order given above. They can 
be interchanged according to the requirement of a part. They have been 
given here to illustrate the main processes that go into making a whole 
part but need not follow in every case. 
 
 CHECKING: 
The finishing parts are then checked individually for machining and other 
defects and defective ones segregated. 
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 PACKING: 
 Brass parts are packed in dozens, numbers, gross and kilogram as the 
packing nits according as the nature of the parts and trade practice 
applicable to them. 
 
 
7. THE RANGE OF BRASS PARTS AND COMPONENT 
MANUFACTURED IN JAMNAGAR      
 In Gujarat, the brass part industry is mainly concentrated in Jamnagar 
district of Saurashtra. Jamnagar is one of the largest manufacturers of 
brass parts and 70% of the machined brass components of this country 
are produced here. The product manufactured in Jamnagar can be 
classified under the following categories; 
 
A. ELECTRICAL COMPONENTS: 
 
Cable Glands, Earth Clamp, Lighting Arrestor, Couplers, Male and 
female brushes; Glen type connection; adapters; 5 to 15 Amperes plug 
pins; Sockets; flush type sockets; Piano type switch parts; Round and 
square type switch parts and outlet; Main switch parts -5 to 500 
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Amperes; Fuse parts; Male and Female coupling; D.P.Switch parts; 
Toggle switch parts; Tube light starter and refill – pins; Automatic 
starter parts; Electric motor connection; Electric bell parts, Battery 
terminal, Electrical Radiator, Electric stove, Electric iron, Electrical 
immersion heater, Tester and all parts and components involving – 
Turning, Threading and Drilling operations from 1 mm to 50 mm. 
size. 
 
B.  ELECTRONICS EQUIPMENTS: 
 
Radio: Knob bush; Gauge parts; Twin switch; Band switch; Screws & 
nuts, Bottom and tope aerial parts. 
T.V.: All ‘turned’ brass parts and components. 
Telecom: screws and nuts, mouth pair and receiver parts, Computer 
sockets; other brass fittings and pins as applicable to the instrument. 
 
C.  AUTOMOBILES: 
 
Cable parts (all types of automobiles); oil gauge parts (all types of 
automobiles); tube valves (all types of automobiles); Valve caps for 
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tyre tubes, Spoke nipple for two wheelers; sparking plug parts; 
Screws, nuts and washers; Carburetor parts (about 35 in numbers); oil 
engine parts (about 22 in numbers); Battery terminals; other “turned 
out” component (25 in numbers) and Grease nipples for all types of 
vehicles. 
 
D. BUILDING HARDWARE: 
 
Door and window hinges-different size(about 20 in numbers); tower 
bolts(about 20 in numbers); ball catchers(about 5 in numbers); Door 
handles(10 in numbers); Aldrops (6 in numbers); towel stand: Mirror 
stand; Screw and nuts(20 in number), stoppers, knobs, Fan light catch, 
Hooks and eye, Diortic night latches, Door handle for metric lock, 
Room latch, Metric lock, Door closers, Flush bolts, Knife nozzle, 
Studs and other “turned” parts. 
 
E. PENS AND BALL PENS AND PARTS:  
 
Refills; Refill nasals; Push buttons; buttons; brass ball pens and parts 
(about 50 in numbers) 
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F.  WRIST WATCH WALL CLOCK AND TIME PIECE: 
 
Side bar; button; watch case; alarm buttons; nuts & screws; screw 
drivers and about 24 parts. 
 
G. GOGGLES AND SPECTACLES PARTS: 
 Frame hinges; screw from brass and German silver (2 sizes). 
 
H. TOYS: 
 Gear wheels; key wheels and sparking points (more than 1000 size) 
 
I.  BICYCLE PARTS: 
Spock nipple; tube valves; bell parts; lock parts 
 
J.  STOVE, PRESSURE COOKER AND PETROMAX: 
 
Tank lid, lower and upper parts of burners; knobs; caps; piston; 
pressure gauge; cooler(outside and inside); rising pipe; guide nuts for 
cleaning pin; nipples(for firing); pressure valve and whistle knobs, 
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Burner and its parts- Top portion, Flame ring & burner ring, Nipple, 
Silencer outer Cp.Inner cap, Silencer burner-full feed pip, Tube type 
Burner, Burner tube, Burner head, Burner plate, Silencer cap (Outer & 
Inner), Wire cloth, Fuel container, Fuel feed pipe, Pump tube, Pump 
valve body, Pump rod nuts & washer, Pump valve screw, Spirit cup, 
Brass socket 
 
K. SANITRY HARDWARE PARTS: 
 
Ventian blends, Hangers, Tap, Union, Hose nipple, Elbow, Reducer, 
Tee, Clamp, Extension Nipple, Hex Nipple, Faucet, Bush, Curtain 
fittings, etc.   
 
L. HYDRAULIC & PNEUMATIC PARTS: 
 
Hydraulic pipe fittings, pipes clamps, Compression fittings, Tube 
fittings, Hose fitting, Hose connectors, Adopters, Reducers, Speed 
controller, Coupler, Male and Female Elbows, Bearings, Hex nipple, 
etc.  
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M. MISCELLANEOUS:  
       
Surgical instrument parts (about 100 in numbers); sanitary fittings 
parts (35 in numbers); gas and petrol lighter parts(15 in numbers); 
novelty items parts (about 150 in numbers );pant belt buckles; camera 
parts; magnifying glass parts; eye glass parts (for jewels and cotton 
yarn counting); shoe buckles; rings other ornamental parts and fitting 
(100 in numbers); key wheels, gear wheels and sparking points; 
Scientific Instruments; pressure Gauge, Transformers, etc. 
 
In addition to the broad range of products enumerated above, an 
equally large variety of items is manufactured for industries like 
shipping and marine Engineering, Aircraft, Computer and Space 
Vehicles, Locomotive and laboratory and testing equipments, 
Agricultural implements, various precision machine components as per 
the customer’s specification. Thus, the field of its application extends 
to almost every sphere of major and minor engineering activity, though 
in a small measure. The brass parts manufactured in these industries 
are mostly machined components and not sheet metal parts. 
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The Jamnagar Brass part industry has by now developed sufficient 
infrastructure and is capable of producing/manufactured in 
remunerable sizes and dimensions. An article published by Jamnagar 
Factory Owners’ Association indicates that about 10,000 varieties of 
brass parts are manufactured in this city. Practically all these parts are 
machined parts; there are hardly any or very few brass sheet metal 
parts and single piece casting parts. Barring few items like builder 
hardware, most of the items are ancillary items and used by other 
industries for their products. The products in terms of its weight 
ranges from less than 1 gm. to 10 kg. And in terms of its length and 
diameter it varies from .05 mm to 60 cm. in general and in specific 
cases it may vary.  it is estimated that 280 to 300 mts. of brass scrap is 
recycled everyday. It is, therefore, not possible to list here all the 
specification, sizes and whole nomenclature of items manufactured by 
the industry in Jamnagar. The broad range listed above is indicative of 
the multifarious uses the items can be put to and the nature of their 
usefulness seems to be unlimited for all times to come. This fact 
naturally leads one to infer that there is hardly any engineering item 
which is complete without brass parts and to some extent the 
inference is true. 
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Analysis of business operation (problems identified) 
Just some years ago, the turnover of the industries began to decline as 
entrepreneurs faced increasing competition from abroad. The problem 
became more severe after liberalization of economy. There was a time 
when Jamnagar was the largest supplier of cycle and automobile tube 
valve in the world. Now China, Taiwan, Germany and Italy are posing 
fierce competition for the brass parts manufacturers in Jamnagar.  The 
domestic market also stopped growing at the same rate as it did during 
the late 80s and early 90s. cost based competition became the rule of 
the game. Besides, the process of manufacturing and the practice of 
marketing did not change much since the inception of the cluster. 
There was hardly any advanced technology induced in this cluster. 
Because of not getting regular market for their products, a large 
number of enterprises had to close down operation in the year of 2001. 
 
The following section presents an analysis of business operations for 
the brass parts industries. The analysis is built on the following factors 
viz. 
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 Raw material 
 Machinery & production  
 Products & marketing 
 Background of the entrepreneurs & their enterprises  
 Finance & working capital 
 Manpower requirement  
 Infrastructural facilities 
 Business development services 
 Others 
1.1 Raw material 
The raw material requirement of the brass part industry is met mainly 
from the following three sources: 
 
 Old brass, copper and bronze utensils 
 Imported brass scrap and honey 
 Brass scrap from ship breaking yard 
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In old days, there was a practice of using brass, copper & bronze 
utensils in the households. But with the change in consumer taste and 
preferences, more & more people in India stated using stainless steel 
utensils, which was easy to clean and maintain. Thus, the old brass and 
bronze utensils are sourced from all over India and used by the foundry 
owners at Jamnagar. 
 
As a matter of fact, 90% of the raw material requirement of this brass 
parts cluster is met through imports. The countries from which it is 
imported are USA, Singapore, Gulf and European countries. The 
imported raw material is available mainly in three forms 
a. Honey scrap 
b. Dross of brass & 
c. Pale in the form of strips 
The quality of brass scrap and honey varies widely and its composition 
is not uniform. Any part, components, equipment, machines, which has 
some copper/brass as its base material, is imported. Most of the times, 
this scrap are made of two to three different metals and the job of the 
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worker is generally separating other metals (like aluminum, iron) from 
the copper and brass. It is a tedious process but still in practice in 
Jamnagar. Moreover the separating process can never be 100% 
accurate and lot of impurities and other metals reach the foundry for 
melting. As a result the quality of casting is affected. 
 
Technically speaking brass is an alloy of copper and zinc and the ratio 
of these products is 60:40 (60% copper & 40% zinc). For getting the 
right products and good quality, it is important that this 60:40 
composition is maintained. However, due to heterogeneous nature of 
the scrap (honey) and different alloying of the base metal, it becomes 
almost impossible to maintain this 60:40 ratio. As a result, the quality 
of the final product varies, defects are produced and the rejection rate 
increases. 
 
The best method of getting the right quality and right alloying is using 
copper and zinc ingot. But because of higher price of ingot, scrap is 
used as the basic raw material. Because of cutthroat competition, 
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manufacturers are not getting the right price for their products. This 
price war (on final product) compels them to use cheaper raw material. 
 
The ‘dross’ of brass which is technically known as ‘slag’ and is 
actually the impurities produced in casting process. In technologically 
developed countries this is never used. In Jamnagar even the brass 
particles collected (separated by vibrating separator) from the dust is 
also used for casting. The percentage of brass in this dross is very 
minimal. Pales are generally are of good quality and are used for 
producing quality casting. It is estimated that about 280-300 mts. of 
brass scrap is recycled in a day. 
 
  1.2   Machinery & production: 
There are 10 to 15 types of machines used in the brass parts 
manufacturing cluster at Jamnagar. Some of these machines are wire 
drawing machine, slotting & drilling machine, turning machine, 
threading machine, wire straightening machine, grinding machine, 
milling machine, etc. Depending on the precise nature of products to 
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be manufactured and the processes it has to go through, the 
requirement of machines varies. Though there is no generic 
manufacturing process but most of the products have to go through the 
following machining operations.  
 
                                   (After Casting) 
 
  
 
 
 
 
 
 
 
 
Drawing/Shaving 
 Turning/Cutting 
        Drilling  
     Threading  
      Finishing  
      Plating  
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Jamnagar is known for its customized machines. There are some very 
good technicians/mechanics who can copy any imported machine or 
machines of reputed companies. An imported machine which costs few 
crores can be copied and manufactured at a price of a few lacs. These 
machines are made available locally. The designs are customized to 
fulfill the requirements of a particular job. This is one of the greatest 
strength of Jamnagar brass parts cluster. This gives flexibility in 
operating practices. Majority of the entrepreneurs are using these 
customized machines. 
 
The process of manufacturing has mostly remained traditional. The 
process of melting machining, polishing and plating did not change 
much for the last 50 years. There is no temperature recording and 
temperature controlling devices in the foundry, no automatic machines, 
pressure die-casting machine, and barreling and electropolishing plant. 
As a result, the industry is facing problems like coring and segregation, 
pinholes and blowholes, shrinkages, dimensional distortions, etc. As a 
result, rejection rate is higher and lot of parts and components are used 
for recycling. 
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Lot of machining operations are carried out which either could have 
been minimized or eliminated. For example, for manufacturing a 2 
mm. screw the casted rod which is of 5-6 mm. in diameter is turned/ 
shaved repeatedly. This operation takes a lot of time and labour. The 
process can be completely eliminated if the technology of paste 
brazing is adopted. 
 
Some of the parts manufactured in Jamnagar require very precision 
tolerances. For example, the cycle & automobile tube valve require 
precision measurement. This precisionability is obtained by manual 
filing and other operations. Because of not having the right technology, 
the rejection rate is very high. However, a pressure die-casting 
machine can help in getting precision parts and components at a much 
faster speed. This will eliminate the manual filling operation. 
Moreover, there are very few micro-meters to check the micron value 
of the products. There are entrepreneurs whose exports were turned 
down because of inability to maintain the precisionability of products. 
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1.3 Products & marketing:  
There are about 10,000 brass parts manufacturers in the cluster. This 
was possible because of flexible (specialization) operating system. 
Whatever be the volume of orders, the entrepreneurs in this cluster are 
able to meet that. They are capable of handling orders which are as 
small as 50 pieces and big as lakhs of pieces. The sub contracting 
arrangement is widely prevalent in the cluster. Incase, an entrepreneurs 
does not have some machine, he can get it done in some other factory. 
The availability of customized machines and skills of the operators 
also provided impetus to growth. 
 
The products are marketed within India and abroad. There are 
enterprises which have ancillary arrangement with the parent unit and 
supplying components for a long period of time. This is mostly 
prevalent in cycle tube valve manufacturing sector. Cycle tube valve 
manufacturing have tie-up with the leading cycle manufacturers in 
Ludhiana. (M/s Atul industries in supplying cycle tube valve to M/s 
Hero cycles Ltd. For the last 16 years). In other cases, the products are 
marketed through traders/ dealers. Jamnagar is known for cycle tube 
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valve, electrical and electronic accessories and building hardware 
items and these products are supplied all over India. 
 
The products are marketed abroad too. Jamnagar is well-known for 
Automobile, Cycle tube valve, Building hardware and Sanitary 
fittings. The products are exported in countries like UK, USA, Canada, 
Middle East, Europe, Africa, Sri Lanka, Pakistan, Indonesia, Malaysia, 
Singapore, Japan & Bangladesh. Though there are some enterprises 
which are supplying brass parts directly to the customers in the 
importing countries but most of the exports are through agents/traders. 
Generally, the brass parts manufactured in Jamnagar are sold to the 
exporters located mainly in three cities viz., New Delhi, Kolkata and 
Mumbai. They in turn sell these products to their fixed clientele 
abroad. 
 
In the area of globalization, the marketing activities of the 
entrepreneurs, needs to be integrated in order to capture the global 
market. As the units are small (with the exception of a few vertically 
integrated units), it is almost imperative that networking is done in 
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order to capture largest export orders. This will not only ensure 
economies of scale but also developed accountability of the 
entrepreneurs. Export consortia can be formed to ensure brand 
building, participating in international fairs, negotiating with buyers, 
compete with other countries on quality and price fronts. 
 
In earlier days Jamnagar has a niche market in Arab and African 
countries. The entrepreneurs had fixed clientele in these countries. 
However, after globalization these countries are started procuring form 
countries like China, Taiwan, Thailand, Japan etc. Competition now-a-
days is severe and the only way of survival is quality and price. This is 
all the more important because product differentiation is gradually 
disappearing.  
In the present scenario the entrepreneurs can join hand together, from 
consortium and grab large export orders. There can a brand building 
initiative where all the Jamnagar products are projected under one 
brand name. 
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1.4  Entrepreneurs and their enterprises: 
A majority of the enterprises are family owned. The owner and other 
family members are the manager, operator, marketer, technician, and 
negotiator. There is hardly any qualified people recruited from outside. 
As a result no fresh idea came up and the process of manufacturing 
remained traditional. One needs to understand that there are several 
functional areas in an enterprise where qualified and experienced 
persons are required. 
 
The level of awareness of the entrepreneurs; especially in technical and 
marketing areas, is not as high as it should be low level of education 
and inability to communicate in English have remained a major 
problem for them. There are entrepreneurs who are looking for certain 
machine, (e.g., pressure die casting machine) for the last 15 years but 
could not source it, while these are used widely in developed countries. 
Even in India, Hindustan machine tolls are manufacturing this 
machine. It is also extensively used in Central Ordinance Factory, 
Jabalpur and large industries like TELCO, Bajaj etc. 
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Whatever manufacturing processes are available in the enterprises, it 
was developed in the process of coping others. As somebody started 
melting scrap in a typical crucible or making thread in a particular 
way, others just copied it. Outside interventions are minimal, 
especially in technology. At present there is no temperature controlling 
and measuring devices in the factory. In case one gets them from 
somewhere, others will follow. 
 
1.5   Finance & working capital: 
Finance has never been a problem for the entrepreneurs at Jamnagar. 
Some times excessive credit given to the customers creates temporary 
shortage in working capital. Otherwise finance is easily available with 
local banks (lead bank being State Bank of Saurastra). However 
stringent competition, compelling the manufacturers to supply at less 
remunerative price, sometimes may create shortage in working capital. 
 
The machining units are well organized in financial planning. Their 
financial controls and accounting systems are up-to-date and hence 
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they are able to provide right information, balance sheet and profit and 
loss account to the satisfaction of term lending institutions and banks 
for getting working capital and term loan. However, cost of the 
machines being less the entrepreneurs hardly approach bank for term 
lending of their new machines. They have their accountant (mostly 
part time) to look after their accounts. The export oriented units are 
effectively utilizing the export credit facilities 
 
For establishing a foundry one hardly needs any term loan because no 
machines are required and only crucible and furnace are necessary. 
However, due to high cost of brass and high turnover, the working 
capital requirement is high. This is either managed from internal 
sources or loan is taken from the bank.                     
  
The money required for establishing a plating shop is not high. The 
same is either managed internally or loan is taken from bank. 
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1.6 Manpower: 
Skilled workers are locally available to run the machines. Whenever a 
technician/ worker are required a notice is displayed in the main gate 
of the factory. Some of the jobs which otherwise could have been done 
by machines are done manually.  
 
However, there is hardly any engineer employed in these enterprises 
and the production process remained traditional. This is one of the 
lacunas of the Jamnagar brass parts cluster. One of the main reasons of 
the technological backwardness of this cluster is nonexistence of 
experienced engineers. Even there is no experienced HRD, marketing 
personnel and the business remained family oriented. Hiring 
experienced people in the above field necessitates higher pay, which 
the entrepreneurs are not willing to offer. Moreover Business 
Development Services in technical and marketing area is difficult to 
find. 
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 lt is important that entrepreneurs in this cluster understand the 
importance of each functional area and the advantages of hiring 
experienced people.  
There are no training facilities/ institutions available in Jamnagar. The 
workers learn on the job and by observing others. However, the 
experience of working in one factory is utilized in another when he/she 
joins the later one. Even R&D institutes and quality testing 
laboratories are non-existent. 
 
1.7   Infrastructure: 
The enterprises are located in four areas called Shankar Tekri, Patel 
Colony, M.P Shah Udyognagar and Digvijay Plot Area. In the year 
1976, Gujarat Industrial Development Corporation set up GIDC 
industrial estate at Shankar Tekri. Another GIDC industrial in 
M.P.Shah Udyognagar was established subsequently. In these 
industrial estates, land is provided and arrangements were made for 
provision of electricity and water. As a result, the industry flourished. 
In the year 1976, there were around 1000 enterprises now it has gone 
upto 4000. 
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However, alike other industrial estates in India, there are problem of 
power cuts and the road conditions are not conducive. Due to frequent 
power cuts production is hampered. 
 
1.8  Business development services: 
The business development services have not grown much in Jamnagar 
as it has been in other industrial clusters. There are no technical 
training institutions, no R&D laboratory, no management institutions, 
no testing facility, no marketing expertise, and no design development 
institute available in Jamnagar. It is difficult why these services have 
not developed in Jamnagar because; in most of the cases these are 
demand-driven. Probably, the requirement of the cluster is not properly 
projected. Therefore, there is a need to have networking and 
consortium among the SMEs in the cluster. 
National Metallurgical Laboratory, Jamshedpur is one of the premier 
institutes working in the field of metallurgy and metal sciences. It has 
developed several technologies which have application on various 
types of metals. A branch of this laboratory can definitely be 
established at Jamnagar for the benefit of the cluster. 
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Similarly, technical training institutes and testing laboratories can be 
developed to fulfill the requirements of the enterprises. 
 
1.9  Others Problems 
Trust Factor: Most of the industries were operating in isolation and 
on their own. They were reluctant to share any problems or plans. 
There was hardly any development activity pursued jointly. The 
advantage of cooperation and the ‘gains’ of collective efficiency could 
not be realized. There was no mutual learning. There was only 
hardcore business relationship with little transfer of information and 
knowledge.   
To address the above problems, special emphasis was given on 
marketing, financial and skilled labour. 
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4.1 INTRODUCTION 
The various purposes of this chapter are to describe the problem 
of the study, to define its objectives and to discuss the 
methodology employed. Besides, efforts are also made to outline 
a brief survey of literature. Further, the present chapter enlightens 
the significance of the study and explains the limitations as well. 
  
Small scale units have very sound role in development of 
economic in India. In India, small scale units play very important 
role in creating employment, self-employment, more production is 
possible in resting less money, it can develop opportunities for 
export and it can reduce regional inequality (imbalance) it can 
improve living standard of people. Many surveys have been 
conducted by Government as well as non-governmental institutes, 
organizations, NGO's, and many more and find the subjects like 
performance, problems, prospects and all over study of unit in 
them, but there is too much inequality in regional - economical 
development in India. Natural resources are also unequally 
distributed in India. As a result the economic problems and others 
problems of this units like brass parts industries, which are 
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developed at a Pregional level remain unsolved and any survey can 
not throw light of all aspects. Thus personal or unit wise survey is 
needed for the industry which is developed on a regional level. 
This study is related with brass part industries of Jamnagar of 
Gujarat State. Many economic aspects related with this industries 
are included in it. 
 
4.2 THE PROBLEMS 
Brass part industries of Jamnagar are related with processing of 
brass. Brass scraps is used on a large scale in this industry. They 
get this brass scraps from import and from local market. Most of 
the need is satisfied by importing brass scrap. Regarding the prices 
of the scrap, many changes in it during last decades have been 
notified. It has adverse effect on brass part industries. In the 
observation about prices of bras scrape, increased or decreased of 
prices and both are creating problems to brass parts industries for 
all. Most of the units of brass part industries in Jamnagar are using 
old technology and traditional machines. Many changes in it 
according to demand of time is needed. These industries are mostly 
based on reprocessing, so we should observe some problems 
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related reserve production capacity. The chief peculiarity of these 
industries is that it produces the things which are of middle level 
i.e. secondary goods. These industries provide employment to 
many people. Many units are making export of brass goods. So 
they are manufacturing export quality goods. Thus in short we can 
say these type of industries of Jamnagar is very important in the 
matter of employment, provision of economical growth, 
economical aspects etc. There are many suppliers between user and 
manufacturer because of this reason many times payment comes 
late and there arose shortage of working capital, it hinders the 
production process also. They have to face many problems like 
price variation, labour, practices, selling, marketing, and many 
more. So question arises in our mind at what extent this problem is 
harmful for units.   
  
In the light of this backdrop the present study has been taken up 
to identify the Practices, Working problems and Performance of 
Brass parts Industries with special reference to Jamnagar District 
of this sector and thereby to suggest appropriate measures in 
order to resolve the problems faced by them. To carry out the 
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study on sound lines, it is hypothesized that the small and tiny 
sectors are suffering from several problems such as production, 
marketing, managerial, labour and financial. 
  
To test the validity of the hypothesis, small, medium and large scale 
of brass parts industries in Jamnagar district are selected for study. 
To avoid any ambiguity in dealing with the hypothesis and to 
organise the survey on sound lines, the objectives of the study are 
clearly defined as follows: 
 
4.3   OBJECTIVE OF THE STUDY: 
 
 The main objectives of the study are to identify the problems 
encountered by small, medium and large scale units and thereby to suggest 
such measures that would resolve the problems. The detailed objectives to 
the study are set as follows: 
 
(I) To identify the production and production process related problems and 
their impact on performance of brass manufacturing units of Jamnagar 
district. 
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(II) To study finance related problems and their influence on 
performance of brass manufacturing units of Jamnagar district. 
 
(III) To examine marketing related obstacle and their effects on 
performance of brass manufacturing units of Jamnagar district. 
 
(IV) To recognize managerial problems and their impacts on 
performance of brass manufacturing units of Jamnagar district. 
 
(v) To investigate personnel related problems and their influence on 
performance of brass manufacturing units of Jamnagar. 
 
(VI)  To study the overall performance status of brass manufacturing 
units of Jamnagar district. 
 
(VII) To suggest solution for existing problems related to Production, 
Financial, Managerial, Personnel and Marketing are as of working 
system. 
 
4.4 HYPOTHESIS OF THE STUDY:  
 
          In order to achieve objectives of this study stated above the 
following hypothesis were framed. The null hypothesis method 
was used to retain the objectivity and avoid ambiguity in results. 
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(I)  Production and production process related problems do not exist in 
brass manufacturing units of Jamnagar district. 
 
(II)  No financial related problems exist in brass manufacturing units of 
Jamnagar district. 
 
(III) No marketing related obstacles prevail in brass partsmanufacturing 
units of Jamnagar District. 
 
 
(IV) The managerial environment is hurdles free and issue does not have 
any adverse impact on performance of brass manufacturing units of 
Jamnagar District. 
 
(V) Brass parts manufacturing units of Jamnagar District do not have 
any personal management problems. 
 
(VI) The overall performance of brass parts manufacturing units of 
Jamnagar District is excellent. 
 
4.5 SCOPE OF THE STUDY: 
 
To meet the objectives of this study the following mentioned 
coverage is decided: 
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(I)    Total 150 units are randomly selected and categories into three   
categories like- Small, Medium and Large units. 
 
(II)   In each category of study 50 manufacturing units are selected. 
 
(III) In small category 12 units are of partnership and 38 units are of 
proprietorship.  
 
(IV) In Medium category 30 units are of partnership and 30 units are of 
proprietorship. 
 
(V) In large category 22 units are of partnership, 26 units are of 
proprietorship and 2 units are Pvt. Ltd. 
 
(VI) The following table shows establishment year of selected units. 
 
Year 
1951-1965 1966-1980 1981-1995 1996-2006 Category 
Part. Prop. Pvt. Part. Prop. Pvt. Part. Prop. Pvt. Part. Prop. Pvt. 
Small 2 6 0 4 12 0 4 13 0 2 7 0 
Medium 4 7 0 6 9 0 8 10 0 2 4 0 
Large 5 3 0 13 5 0 0 12 1 4 6 1 
Total 11 16 0 23 26 0 12 35 1 8 17 1 
 
4.6 IMPORTANCE OF STUDY RESEARCH:  
 
This study research is very important because it is based on various 
economic aspects of brass parts industries. Importance of this study 
is as follow: 
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(I) The contribution of brass part industries in the development of 
Jamnagar 
 
(II) Information about production, employment, income, problems, etc. 
 
(III) Effective steps can be taken for the development of this type of 
industries. 
 
(IV) It will be helpful in taking decision related industries and it will 
provide guidance 
 
(V) It will also be helpful to industrialists in taking decisions related to 
business. 
 
(VI) Reduce problems which are created by unstable prices of raw 
materials. 
 
4.7 SOURCE OF INFORMATION 
Methodology and Sources of Data 
The study is empirical in nature as it is based on data personally 
collected with the help of an exhaustive schedule which can be seen 
in Appendix. A set of schedules have been pretested before 
commissioning them into the field for collection of relevant data. A 
few industrial units have been approached for the purpose of 
pretesting and finalisation has been done by alteration of some items 
and addition of some other provisions in the schedules. The 
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researcher visited the sample units of small scale, medium scale and 
large scale sector and collected the data from the respondents. This, 
really, helped the researcher in eliciting the required data from the 
respondents. It also gave an opportunity to the researcher to observe 
the various problems faced by the entrepreneurs of different types of 
units. Wherever the researcher felt the need to have discussions with 
the entrepreneurs, he had discussions with the managements of 
sample units. This in fact enhanced the quality of data obtained from 
the respondents. All attempts have been made to extract the correct 
information through informal discussion with the entrepreneurs.  
 
There are two kinds of sources of information - primary or basic 
source of information and subsidiary or secondary source of 
information.  
 
Primary source of information 
In this method, personal visits are taken to the selected industrial 
units and collect necessary information by using questionnaire. 
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Secondary sources of information 
For the study research there is need of some basic information. This 
information is collect from different agencies like institutions, 
District industrial centre, hand books of statistics, district planning 
center, factory owners association, etc. They are known as subsidiary 
or secondary source of information. This information may be in the 
form of published or non-published data, articles, researcher paper 
etc.  
 
4.8 ANALYSIS OF PREVIOS STUDY REPORT: 
Many study reports are available related to present study and its 
analysis of working system of small, medium and large scale 
industries of India as well as other country. Some of them are as 
follow: 
 
(1) Chotai Ushaben - "Entrepreneur - industrialists of Jamnagar brass 
industry" - M.Phil. Dissertation, Saurashtra University, 1988. In 
this study - Brass parts industry is some what different from other 
industries. It has its own specialities. An industrialist can establish 
unit with small capital and earn well. Here we can see industrialist 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 176  
as a labour in some cases. They are working with their workers. 
Some owners of factories were workers in their past life. These 
industrialists are always  busy in various works like purchase of 
raw material, production, process, arrangement of transportation, 
selling etc. They also provide good guidance so their workers, 
many of them now always are getting orders through internet. 
They have good arrangement of capital also. Thus in this study 
many topics are covered thoroughly.  
 
 (2) R. D. Sodha : “A study of Jamnagar Brass Industry” M. Phil. 
Dissertation, 1990. In this study some details related with present 
position, production units and entrepreneurs form of capital and 
work, arrangement of purchase selling etc. are included. Some 
guiding instructions are also tried to given in his study report. 
 
 (3) Sandesh – 21/11/2008 “Important is stopped by 50% of brass 
factory of Jamnagar”. In this report of decrease in prices of brass 
scrape some units are closed and the workers have face 
unemployment, cancellation of order of Delhi, Mumbai and 
Southern states also creates big problems. Devaluation of Rupee 
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against of Dollar is major reason of economic harm. Though there 
is 60% decreasement in booking rates per ton but they can not have 
benefit of it. The prices of brass scrape are different in different 
countries. Imports are depend of price of scrape booking rate. 
International valuation of rupee is not stale so they have to suffer a 
great loss and they cannot make effective planning.  
 
 (4) Ajkal Daily News Paper Dt. 21-11-2008. Published the news 
regarding the effects of universal can be seen of brass industry of 
Jamnagar almost they have stopped all work related to exports. 
Now they are producing the goods according to local demand and 
the ratio of production is nearly 50% of the past because of 
decrease in price of scrape they have to cancel old orders or stop 
the purchase. Due to this many workers have lost their jobs. There 
is also decrease in income of custom duty.  
 
(5) SOAM Study Report - 2006-2007. According to report of (SOAM) 
small scale unit are growing rapidly. A result there may be 
increased in number of units and production. Their share in G.D.P. 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 178  
also may increase according to this report production, income, 
employment, export and number of units also may increase.  
 
(6) Dr. C.S. Prashad “Implications of W.T.O. an Small Enterprises”. 
There arises many questions against new economic policy 
implemented by government in India like countries in which most 
of industries are agriculture based and small scale. New economic 
policies create problems for them many a time because they donot 
have safely arrangement. Competition of imported goods, cut in 
subsidies, modern technology, too much demand of super quality 
etc. creates problems for them. Any scheme of government is not 
helpful in this matter. So at first industrialists should change their 
mentality and government must think about their problems and 
how to remove them. 
 
(7) S. K. Sharma : “W.T.O and some vital issues for S.S.I. “ Laghu 
Udhyog Samachar January March 2000. Most of the countries of 
the world have similar opinion about questions by world trade 
organization. This question are related to small scale industries. 
Specially withdrawal of restrictions will create more problems 
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because there will be tough competition in the market by the 
withdrawal of tariff. There will be problems of half production 
capacity. It seems after some years there will be no subsidies for 
small scale industries. So small industries should implement 
modern technology as quick as possible management also must be 
powerful effective. Industrialists should left their mentality of 
asking susidies from government and try to survive in 
competitional market. 
 
(8) Raninga Himanshu S., "Impact of Economic Reforms on Small 
Scale Industries of Saurashtra, Ph.D. Thesis, Saurashtra University, 
2005. Small scale units can not provide employment at large extent 
so there may not be improvement in living standard of workers 
thus economic are not so effective as they seem to be.  
 
(9) Dr. Banyani “The role and performance of small scale industries in 
India” I.C.F.A.I. Journal of Managerial Economics. In Indian 
economy industries have very important place after independence 
growth rate of small industries. It is increasing In 1956 small scale 
units are only 6195 and it is increasing now a days there are 35.72 
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lakh units. There is greate role of small scale units in reducing 
regional imbalance, production increases, production at low price, 
export, effective use of man and material etc. This units provide 
employment to 199.56 lakhs people. It is one of the largest sector 
after agriculture in creating employment. Small scale units are very 
helpful in removing backwardness of economy it is considered at 
global level.  
 
(10) Mukeshkumar and Tirupati Mishra. "Source of Technical 
Efficiency in Indian Small Scale Industries. I.C.F.A.I. Journal of 
Applied Economics. This field is developed with less efficiency for 
this after 1978-79 middle level management is responsible there is 
improvement after 1985-86. There are some of changes in 1991-92 
in experimental bases capital has very important place in it. 
 
(11) Mullat Tesam, Institutional Reform Macro Economics Policy 
Change and the development of small scale industries in Ethopia. 
Working Paper Series in Economics and Finance, Stock Home 
School of Economics. This study throws light on the specialities 
and natural of small scale units of Ethopia in detail. There is good 
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planning for small scale units so they can face local as well as 
universal problems effectively it shows right path to overcome 
from the problems like shortage of capital, raw material, machines 
etc. detail discussion is also done about this problems. 
 
(12) Suxcust Pernila, "Small Scale Industries, Transaction cost and 
reform the case of Tanzania, Working Paper Series in Economics 
and Finance, Stock Home School of Economics. They are taking 
interest in recreation of small scale units. They try to find harmony 
between normal and informal rules. This theory is implemented in 
small scale units of Tanzania.  
 
There are some research papers published in the periodicals by 
the eminent researchers on sickness in small scale sector. The 
papers published by Anantarayan; Bhagavan Reddy, 
Brahmanandam; Chattopadhyay, Chopra, Jailal Saaz, Jaya 
Prakash Reddy, Kaura, Khosla, Khurana, Naga Nambiar, 
Narayan, Ojha,' Patnaik, Puri, Reddy, Soundararaj' Subhash and 
Subramanyam Chetty have dealt with the general aspects of small 
scale sector. The papers published by Almal, Arvind Bhandari, 
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Asthana, Basanta Kumar, Farooq Khan, Jaya Prakash Reddy, 
Patwardhan, Pawar, Ramachandran, Rao, Sahney, 
Satyasundaram, Shubhra Garg, Singh, Singh, Sinha and Syed 
Amin Jafri have focused their attention on industrial sickness 
with reference to small scale sector and the prevention of sickness 
and rehabilitation of units which have fallen sick. 
  
Yet, there are some studies which have paid their attention for 
specific industries of small scale sector. The studies of 
Deshpande, Gangwar Maheswari and Shetty have dealt with rice, 
leather, bidi and slate industries respectively. Besides the above, 
some have undertaken studies pertaining to the State of Andhra 
Pradesh on industrial front including small scale sector. Those 
have not been included in the above mentioned regional studies 
with a view to paying special attention to them. The studies of 
Ramanadham Ramkrishna Sarma Sadasiva Reddy, Somsundaram, 
Suryanarayana, Venkataswamy, Apparao, Balamohandas, 
Brahmanandam pertain to the State of Andhra Pradesh. 
Ramanadham in his study reviewed the economy of Andhra 
Pradesh and while doing so he made some passing references to 
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industrial development of Andhra Pradesh. Ramakrishna Sarma in 
his study dealt with the industrial development of Andhra 
Pradesh. He made a regional analysis of industrial development in 
Andhra Pradesh. Sadasiva Reddy dealt with the development of 
small scale industries in Andhra Pradesh with special reference to 
Cuddpah district. Somasundaram has concentrated on the small 
scale industrial units of Rayalaseema area of Andhra Pradesh. His 
study deals with the working of small scale industrial units in 
Rayalaseema area. Suryanarayana's work on corporate sector in 
Andhra Pradesh relates to industry-wise analysis of the growth of 
public and private limited companies in corporate sector. 
Venkataswamy examined the working of eleven State 
Government Undertakings of Andhra Pradesh covering the 
financial performance with special reference to their profitability. 
Apparao's study on small enterprise promotion in Andhra Pradesh 
examined the role played by Andhra Pradesh State Financial 
Corporation in the promotion and operation of small scale 
industrial units in the State of Andhra Pradesh. Balamohandas 
focused his attention on ancillary industries in which he covered 
the ancillary industrial units of Visakhapatnam. Brahmanandam's 
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study on financing small scale industries by commercial banks 
pertains to Guntur District. He pointed out the various problems 
faced by both small entrepreneurs and Commercial banks in 
dealing with each other based on which he gave some suggestions 
to both the parties to resolve their problems. 
  
There are few reports prepared by the committees appointed by 
the Government of India from time to time. Important among 
them are the reports of village and small industries committee, 
Ford Foundation Team, Lokanadham Committee, Bhat 
Committee and Japanese delegation on small industries. Besides 
these, there are some publications of the small industry 
promotional organisations and the State Governments on small 
scale sector. The village and small industries committee argued 
for the clear demarcation of the field of operation for small 
industry and suggested an increase in the expenditure for the 
development of the sector under Five-Year Plans. Ford 
Foundation Team expressed the need for establishing an apex 
organisation and extension of training institutes to provide 
training and technical assistance to the entrepreneurs. 
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Lokanadham Committee gave some guidelines for the 
implementation of Industrial Policy Resolution of 1956 in respect 
of small scale sector. Balachandran Committee examined the 
problem of scarcity of raw materials for small industries. Bhat 
Committee prepared the draft legislation for the small scale 
industry to provide a legal frame work. Japanese delegation on 
small scale industries gave some guidelines for the development 
of small scale sector in India based on Japanese experience. 
  
A few have undertaken macro-level studies which fall in 
concerned regions. The regional studies focused their attention 
on the problems faced by small scale sector of the concerned 
regions. An examination of many have revealed that the 
problems faced by small industries of different regions are 
different because of differences in the geographical features. For 
example, the small scale sector of undeveloped regions have 
more problems than the small scale sector of developed regions. 
Moreover, the nature of problems in the undeveloped regions 
differs from that of developed regions. As such, the regional 
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studies are relevant because of the differences in the regional 
features. 
 
Banerjee Shamboo Prasad, Sandesara and Upadhyaya have 
concentrated on their concerned regions while dealing with 
small scale sector at macro-level. A few more studies are there 
which are carried out with a special emphasis on specified 
regions. Such regional studies are organised by Agarwal, 
Gangele Gopal Gupta, Joshi, Lakshman, Majumdar, Moosa 
Baker, Mathur, Nirmal Kumari Prajapathi, Ramachandran, 
Rastogi Varma and Verma. Further, some researchers have 
concentrated their attention on the aspects of investment, 
employment and output in small scale sector. In this some have 
dealt with investment, employment and output in the small scale 
industries. Furthermore, many have conducted studies on the 
problems of small scale industries bringing to light the various 
problems faced by small industrial units. 
  
From the above survey of literature, it is obvious that a good 
number of research studies have been undertaken on various 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 187  
aspects of small scale sector. A few researchers have worked on 
the place and role of small industries in Indian economy and 
reviewed the contribution of small scale sector to Indian economy 
from time to time. Some have worked on specific industries. 
Some have done their research work on cottage industries. A few 
have dealt with the problems faced by small scale sector. Some 
have specifically focused their attention on specific problems 
such as Financial, Managerial, Labour and Marketing. Yet others 
have undertaken regional studies confining their scope to their 
concerned regions. They examined the contribution of small scale 
sector to the economic development of their respective regions. 
They also have outlined the various problems confronted by the 
small scale sector in their respective regions. There are a very few 
studies pertaining to the State of Andhra Pradesh. All this gives 
us an understanding that there is a dearth of works on the 
problems faced by small scale industries confined to a specific 
district. It is in this context, noteworthy that there is no study of 
this type related to Prakasam district.  
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4.9 CHAPTER PLANNING 
 
CHAPTER-1  
INTRODUCTION 
 
Nature of economic development in India – Role of states – Role of 
dirreren sectors in the economy – Export sector of Indian Economy – 
Small scale industries in India – The National Small Industries 
Corporation of India.  
 
 
CHAPTER -2  
THE BRASS INDUSTRY 
 
Definition of brass- Background – Brief history of Brass Industries 
World – India – Gujarat – Raw material – Effect of Further Alloying 
Elements – Design – Types of brass – Manufacturing Process – Features 
of brass / why choose brass  etc. are studied in this chapter.    
 
 
CHAPTER-3 
AN OVERVEWS OF BRASS PARTS INDUSTRIES IN 
JAMNAGAR DISTRICT 
 
 
Introduction - History and Evolution of Brass Parts Industries in 
Jamnagar - Present Status of the Industries - Factor behind the 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 189  
Development of Brass Parts Industries in Jamnagar -  Production 
Organization and Structure of Brass Parts Industry in Jamnagar -  
Production Process of Brass Parts Industries in Jamnagar - The Range of 
Brass Parts Industries in Jamnagar - Analysis of Business Operation 
(Problems identified) 
 
 
CHAPTER-4 
RESERCH METHODOLOGY 
 
Introduction – Previous study and its objectives and conclusion, 
Problems of Study Objective – Hypothesis – Data collection – Period of 
study – Selection of sample industries – Data Analysis – Survey of 
literature – Significance of the Study Limitation.  
 
 
CHAPTER -5  
DATA ANALYSIS 
 
Data collection method – Source of data – Data Analysis  and its 
Conclusion, are included in this chapter.  
 
CHAPTER – 6 
CONCLUSION AND SUGGESTIONS  
 
Overall conclusion of the present study and some suggestions are given 
in this chapter.  
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4.10 FIELD STUDY AND LIMITATIONS OF STUDY RESEARCH 
(1) This study research is related with brass parts industries in 
Jamnagar only. Requiring information like practice, 
performance and working problems in the selected units.   
(2) Some units have given incomplete or wrong information, so it is 
not result oriented information, some information is not 
available in written form it also make survey limited. These type 
of information may be other limitations also. This is social 
economical survey so it can be so perfect as of science because 
it is related to society and society always changes. Though we 
try our best to make it accurate and quality based survey.  
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CHAPTER – 5 
DATA ANALYSIS AND INTERPRETATION 
 
5.0 Introduction 
5.1 Background to Analysis 
5.2 Data Analysis 
5.3 Major Interpretations 
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5.0 Introduction 
 In this chapter we look at the analysis of the data – as generated 
through the survey carried out earlier – and examine any patterns it 
has generated. The second part of the chapter dwells on the 
interpretation, done on the basis of analyzed data.  
 
 As mentioned in the chapter on research methodology, two types 
of analytical methods have been used to interpret the data. These 
are: (a) Frequency tables, showcasing relationship/s between two 
suitable variables and (b) Cross tabulations method using 
Statistical Package for Social Sciences (SPSS). 
 
5.1 Background to Analysis 
Brass Part Industries of Jamnagar are more developed than other 
small scale industries of Jamnagar district. This industry has large 
share in creating employment, production and income in 
comparison of other industries. Throughout the process of 
development it has faced many problems. The raw material for this 
industry is brought him international market due to this, the prices 
of brass scrape are not stable like share market. They are 
constantly changing, it has adverse effects on this industry an 
effort is made to examine this problems in this study research. We 
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have also tried to throw light on the topics like development of this 
industry, form, labor problems, practices and other problems. 
In the respondent's profile included name, address with work place 
and residence, educational qualification with technically 
knowledge, age, gender, religion, and his original native. 
 
In the enterprises detail included name and address of the 
enterprise, year of establishment, form of organization, standard of 
factory, nature of premises, nature of ownership acquisition, 
making type of parts, land, construction, plant and machinery, 
working capital, turnover, profitability etc.  
 
In the entrepreneur's profile include chief promoter, age, sex, 
education, experience, religion, caste, past occupation, traditional 
caste, source of technical training, situation, inspired the start unit, 
reside, faced difficulty etc.  
 
In the employment structure include type of worker, rate, skill, 
right, legislation, problems of labor, participation of labor in the 
progress of unit, etc.  
 
Regarding raw materials include availability, quality, prices, 
wastage problem, mode of purchasing raw materials etc.  
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Regarding technological information include production, 
machineries, quality, type of machineries, etc.  
 
In the information about production include use brass, production 
activities, item, type, production planning, fulfill the order, 
problems, rejection etc.   
 
In the competition information regarding inter-firm competition 
includes main competitors, increased - decreased ratio, problem 
etc.    
 
Overall information like general factor / business environment, 
contract / sub-contract, marketing problems, production capacity, 
rejection of production, government policy, government support, 
import / export problem, excise problem, etc. taken from the each 
units and analysis of information gained from characters of model 
in the present study was divided in three sections i.e. large, 
medium and large scale industries of each 50 units respectively. 
Total 150 units included in the present study.  
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5.2 Data Analysis 
 
Enterprise Details 
Year of Establishment 
 
 
 
 
As shown in the above table (No. 4) regarding the establishment year 
the highest units establish in 1991-2000, 18 units in the small scale 
level, 23 units in medium scale level and 21 units in the large scale 
level.  
 
Each 50 units of small, medium and large scale i.e. total 150 units, 13 
units before 1970, 24 units between 1971-80, 35 units between 1981-
1990, 62 units between 1991-2000 and 16 units establish in 2001 and 
beyond.  It means that highest units established in 1991-2000.  
 
 
Table 4: Year of Establishment 
Sr. Period   Small Scale Medium Scale Large Scale Total  
No
. 
Establish
-ment 
No of 
Unit % 
No of 
Unit % 
No of 
Unit % 
No of 
Unit % 
1 
Before 
1970 3 6% 4 8% 6 12% 13 8.67% 
2 
1971-
1980 10 20% 3 6% 11 22% 24 16% 
3 
1981-
1990 13 26% 14 28% 8 16% 35 
23.33
% 
4 
1991-
2000 18 36% 23 46% 21 42% 62 
41.33
% 
5 
2001 & 
Beyond 6 12% 6 12% 4 8% 16 
10.67
% 
  Total 50 
100
% 50 
100
% 50 
100
% 150 100% 
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FORM OF THE BUSINESS ORGANIZATION  
 
Table 5: Form of the Business Organization 
Sr. 
Type of 
Ownership Small Scale Medium Scale Large Scale Total 
No
.   
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
1 Sole Proprietor 38 76% 30 60% 25 50% 93 62% 
2 Partnership 12 14% 20 40% 22 44% 54 36% 
3 Pvt. Ltd. Co. 0 0% 0 0% 2 4% 2 1.33% 
4 Public Ltd. Co. 0 0% 0 0% 1 2% 1 0.67% 
  Total 50 
100
% 50 100% 50 
100
% 150 100% 
 
From the above table (No. 5) it can be said that types of ownership are 
more in sole proprietor i.e. 38, 30 and 25 units are respectively in small 
scale, medium scale and large scale business organization. 
 
LEGAL STATUS OF UNIT 
The table (No. 6) shows that the in medium and large scale units, 
registered units are higher in number, i.e. 46 and 48 units respectively. 
So, it is necessary to small scale units to be registered. 
 
Table 6: Legal Status of  Unit  
Sr. 
Legal 
Status of 
Unit Small Scale Medium Scale Large Scale Total 
No.   
No of 
Unit % 
No of 
Unit % 
No of 
Unit % 
No of 
Unit % 
1 Registered 13 26% 46 92% 48 96% 107 71% 
2 
Un-
registered 37 74% 4 8% 2 4% 43 28.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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NATURE OF PREMISES  
The table (No. 7) shows that the nature of premises in small scale units is 
of rented i.e. 34 units where as in medium scale and large scale, the 
nature of premises are of owned i.e. 44 units and 41 units respectively.  
 
Thus, it is beneficial for the small scale units to be owned.   
 
 
Table 7: Nature of Premises  
Sr. 
Nature of 
Premises Small Scale 
Medium 
Scale Large Scale Total 
No.   
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
1 Owned 15 30% 44 88% 41 82% 100 66.67% 
2 Rented 34 68% 4 8% 9 18% 47 31.33% 
3 
Private Line 
Purchase 1 2% 2 4% 0   3 2% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
  
The Nature of Ownership Acquisition  
The table (No. 8) shows that as compared to the other forms of ownership 
acquisition, the numbers of units are more in establishment of new units 
i.e. 46 units in small scale, 42 units in medium scale and 45 units in large 
scale industries out of each 50 units.  
 
So it is advisable to acquire the ownership of units by establishing the 
new units. 
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AGE OF CHIEF PROMOTOR  
From the table (No. 9), it can be seen that the majority units of small 
scale, large sale and medium scale have the age of promoters between 31-
40, i.e. 17 units, 20 units and 15 units, respectively. 
Table 9: Age of Chief Promoter 
Sr. Age Of Small Scale Medium Scale Large Scale Total 
No. Chief Promoter No. of  % No. of  % No. of  % No. of  % 
  Unit  Unit  Unit  Unit  
a. Below 25 1 2% 0 0% 0 0% 1 1% 
b. 26 - 30 3 6% 6 12% 5 10% 14 9% 
c. 31 - 40 17 34% 15 30% 20 40% 52 35% 
d. 41 - 50 14 28% 14 28% 8 16% 36 24% 
e. 51 - 60 12 24% 14 28% 13 26% 39 26% 
 61 & Over 3 6% 1 2% 4 8% 8 5% 
 Total 50 100% 50 100% 50 100% 150 100% 
 
 
 
Table 8: Nature of ownership acquisition  
Sr. DETAIL 
Small 
Scale 
Mediu 
Scale 
Large 
Scale Total 
No.  
No. 
of  % 
No. 
of  % 
No. 
of  % 
No. 
of  % 
  Unit  Unit  Unit  Unit  
a. 
Established 
the new 
unit 46 
92
% 42 84% 45 90% 133 
88.67
% 
b. 
Purchased 
an old unit 0  1 2% 1 2% 2 1.33% 
c. 
Taken over 
due to 
division 1 2% 4 8% 1 2% 6 4% 
d. Inherited 3 6% 3 6% 3 6% 9 6% 
e. Other 0  0  0  0  
 Total 50 
10
0% 50 
100
% 50 
100
% 150 100% 
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CHIEF PROMOTOR’S GENDER  
The table (No. 10) shows that 49 small scale units, 48 medium scale units 
and 48 large scale units have males as chief promoters. 
 
 
Table 10:  Chief Promoters’ Gender 
Sr. 
Chief 
Promoters’ Small Scale 
Medium 
Scale Large Scale Total 
No
. Gender 
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. Male 49 98% 48 96% 48 96% 145 
96.67
% 
b. Female 1 2% 2 4% 2 4% 5 3.33% 
  Total 50 
100
% 50 100% 50 
100
% 150 100% 
 
   
EDUCATION BACKGROUND OF THE OWNERS  
From the table (No. 11) it can be seen that 21 small scale units and 15 
medium scale units the education of chief promoters are between 5th std – 
10th std. 18 units of large scale units have graduated chief promoters.  So, 
it is necessary that the owners should be granted. 
Table 11: Education Background of the Owners 
Sr. Education Of Small Scale Medium Scale Large Scale Total 
No. Chief Promoter No. of  % No. of  % No. of  % No. of  % 
  Unit  Unit  Unit  Unit  
a. Illiterate 3 6% 2 4% 3 6% 8 5.33% 
b. Below 5th Standard 4 8% 5 10% 1 2% 10 6.67% 
c. 5 - 10th  21 42% 15 30% 15 30% 51 34% 
d. H.H.C. 11 22% 11 22% 6 12% 28 18.67% 
e. Graduate 6 12% 11 22% 18 36% 35 23.33% 
f. Post Graduate 0 0% 1 2% 2 4% 3 2% 
g. Engineering 5 10% 5 10% 5 10% 15 10% 
 Total 50 100% 50 100% 50 100% 150 100% 
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XPERIENCE OF THE CHIEF PROMOTER 
From the table (No. 12) we can say that the experience of chief promoters 
of 25 small scale units and 26 medium scale units and 15 large scale units 
are 21 years and more. Thus, from this it is necessary that the chief 
promoters should be much experienced. 
 
 
 
RELEGIOUS BACKGROUND OF THE OWNER  
The table (No. 13) shows that in the units of small scale, medium scale 
and large scale the owners are Hindu, i.e. 48 units, 49 units and 50 units 
respectively. 
 
 
 
 
 
 
Table 12: Experience  of the Chief Promoter 
Sr. Experience Of Small Scale Medium Scale Large Scale Total 
No. Chief Promoter No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Nil 0 0% 0 0% 2 4% 2 1.33% 
b. 1 - 3 Year 0 0% 0 0% 2 4% 2 1.33% 
c. 4 - 6 Year 3 6% 3 6% 2 4% 8 5.34% 
d. 7 - 10 Year 7 14% 7 14% 8 16% 22 14.67% 
e. 11 - 15 Year 3 6% 11 22% 9 18% 23 15.33% 
f. 16 - 20 Year 12 24% 3 6% 12 24% 27 18% 
g. 21 & More 25 50% 26 52% 15 30% 66 44% 
  Total 50 100% 50 100% 50 100% 150 100% 
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Table 13: Religious Background of the owners 
Sr. 
Religio
us 
Backgr
ound Small Scale Medium Scale 
Large 
Scale Total 
No. 
of the 
owner No. of   % No. of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. Hindu 48 96% 49 98% 50 
100
% 147 98% 
b. Muslims 0 0% 1 2% 0 0% 1 0.67% 
c. Sikh 1 2% 0 0% 0 0% 1 0.67% 
d. Others 1 2% 0 0% 0 0% 1 0.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
 CAST COMPOSITION OF THE OWNER  
The table (No. 14) states that as compared to other castes, patel 
caste, owners are more in small scale, medium scale and large 
scale units i.e. 22 units, 26 units and 20 units respectively.  
 
Table 14: Cast Composition of the owners 
Sr
. 
Cast 
Composition  
Small 
Scale 
Medium 
Scale 
Large 
Scale Total 
N
o. of the owners 
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. Patel 22 44% 26 52% 20 40% 68 
45.33
% 
b. Brahmin 1 2% 0 0% 2 4% 3 2% 
c. Mahajan 8 16% 10 20% 16 32% 34 
22.67
% 
d. Vora 1 2% 0 0% 0 0% 1 
0.67
% 
e. Bhanusali 3 6% 3 6% 2 4% 8 
5.33
% 
f. Marvadi 1 2% 0 0% 0 0% 1 
0.67
% 
g. Others 14 28% 11 22% 10 20% 35 
23.33
% 
  
                       
Total 50 
100
% 50 
100
% 50 
100
% 150 100% 
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FATHERS’ OCCUPATION  
The data (No. 15) shows that the most of the owners having fathers of 
different occupation are more in small, medium and large scale units. 
From this we can say that other occupational persons are also become 
entrepreneur 
  
TRADITIONAL CAST OCCUPATION  
The table states (No. 16) that 28 small scale units and 27 medium scale 
units having farming s traditional occupation where as in 21 units of large 
scale both farming and business are traditional occupation. From we can 
surely say that India is an agricultural country 
 
 
 
 
 
 
 
Table 15: The Owners’ Fathers’ Occupation 
Sr. The owners’ Small Scale Medium Scale Large Scale   Total  
No. 
Fathers’ 
occupation No. of  % No. of   % No. of  % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. 
Brass 
Factory 
Owner 12 24% 13 26% 11 22% 36 24% 
b. Others 38 76% 37 74% 39 78% 114 76% 
  
                   
Total  50 100% 50 100% 50 100% 150 100% 
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SOURCE OF TECHNICAL TRAINING  
He table (No.17) states that 39 small scale units, 35 medium scale units  
Table 16: Traditional Cast Occupation 
Sr. 
Traditional Cast  
Occupation   Small Scale Medium Scale Large Scale Total 
No. of the owner No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Farming 28 56% 27 54% 21 42% 76 50.66% 
b. Religious Workshop 2 4% 0 0% 1 2% 3 2% 
c. Business/Trading 12 24% 16 32% 21 42% 49 32.66% 
d. Blacksmithing 2 4% 2 4% 0 0% 4 2.67% 
e. Carpentry 0 0% 3 6% 1 2% 4 2.67% 
f. Missionary 0 0% 0 0% 0 0% 0 0% 
g. Agriculture labor 2 4% 1 2% 1 2% 4 2.67% 
h. others 4 8% 1 2% 5 10% 10 6.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
Table 17: Source of Technical Training 
Sr. Source of  Small Scale Medium Scale Large Scale Total 
No. 
Technical 
Training No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. 
Technical 
Consultant 0 0% 0 0% 1 2% 1 0.67% 
b. 
Technical 
Institute 5 10% 6 12% 6 12% 17 11.33% 
c. Self 39 78% 35 70% 39 78% 113 75.33% 
d. Any other 6 12% 9 18% 4 8% 19 12.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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The table (No. 17) states that 39 small scale units, 35 medium scale units 
and 39 large scale units have arranged the technical training programs by 
themselves. Thus, it is good that our industries are self dependent in 
technical training. 
 
SITUATION BEFORE STARTING THE UNIT  
From the table (No. 18) it can be seen that 35 small scale units, 28 
medium scale units and 33 large scale units have owners who worked in 
brass industries before starting such units. 
 
 
WHO INSPIRED TO START THE UNITS ? 
The data reveals 94 owners were inspired by family members, friends 
and relatives while 10 were inspired to do so after having attained 
technical know-how. 13 owners were inspired by government incentives 
while “other than the above” inspired 34 owners.   
 
Table 18: Situation before starting the unit 
Sr. 
Situation 
Before Small Scale Medium Scale Large Scale Total 
No. Start the Unit No. of   % No. of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. 
No Experience/ 
Unemployed 4 8% 5 10% 5 10% 14 9.33% 
b. Family Business 6 12% 11 22% 6 12% 23 15.33% 
c. Agriculture 0 0% 4 8% 0 0% 4 2.67% 
d. Study 5 10% 2 4% 6 12% 13 8.67% 
e. 
Work in Brass 
Industry 35 70% 28 56% 33 66% 96 64% 
  Total 50 100% 50 100% 50 100% 150 100% 
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WHERE DID YOU RESIDE BEFORE START THE UNITS ? 
  
From the table (No. 19) we can say that the owners of the 34 small scale 
units, 28 medium scale units and 35 large scale units were residing in 
local area before starting the business. 
Table 19: Where did you reside before start the units? 
  
Sr. Reside before  Small Scale Medium Scale Large Scale Total  
No. Start the Unit No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Local 34 68% 28 56% 35 70% 97 64.67% 
b. District 9 18% 11 22% 11 22% 31 20.67% 
c. Others City 4 8% 9 18% 3 6% 16 10.66% 
d. Others State 3 6% 2 4% 1 2% 6 4% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
 
DIFFICULTIES FACED BEFORE INITIATION  
The table (No. 20) reveals that 49 units, 35 units and 36 units 
respectively from small, medium and large categories faced difficulties 
while initiating the business. Of these, most of them faced difficulties 
relate to land, finance and marketing in that order. 
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Table 20: Did you face any difficulty while starting the unit? 
Sr. 
Face 
difficu
lty 
While Small Scale 
Medium 
Scale Large Scale Total 
No. 
Start 
the 
Unit 
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a.; Yes 49 98% 35 70% 36 72% 120 80% 
b. No 1 2% 15 30% 14 28% 30 20% 
  Total 50 100% 50 100% 50 100% 150 100% 
                    
a. 
Land 
Relate
d 43 
30.50
% 10 
21.28
% 7 
11.67
% 60 24.19% 
b. 
Financi
al 
Relate
d 38 
26.95
% 21 
44.68
% 25 
41.67
% 84 33.87% 
c. 
Market
ing 
Relate
d 31 
21.99
% 12 
25.53
% 15 25% 58 23.39% 
d. 
Machin
ery/Te
chnical 
Relate
d  4 2.84% 0 0% 4 6.67% 8 3.23% 
e. 
Labor 
related 23 
16.31
% 1 2.13% 7 
11.67
% 31 12.50% 
f. Others 2 1.42% 3 6.38% 2 3.33% 7 2.82% 
  Total 141 100% 47 100% 60 100% 248 100% 
 
FOLLOWING LABOR LEGISLATION  
The data (Table No. 21) shows that all the small scale units i.e. 50 and 43 
medium scale units do not follow labor legislation while only 37 large 
scale units follow it. So, small and medium scale units should follow 
labor legislation for the welfare of their employees.  
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Table 21: Do you follow labor legislation  
. 
Follow 
Labor Small Scale  Medium Scale Large Scale Total 
No. 
Legisla
tion No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 7 14% 37 74% 44 
29.33
% 
b. No 50 100% 43 86% 13 26% 106 
70.67
% 
  
          
Total 50 100% 50 100% 50 100% 150 100% 
 
LBOR LAWS AS HINDRANCE TO THE PROGRESS OF THE 
INDUSTR  
From the data (Table No. 22) it can be said that 25 medium scale and 30 
large scale is agree about it where as 25 small scale units are not agree 
about it.  
EXISTENCE OF LABOR UNIONS IN THE INDUSTRY 
 
 
Table 22: Labor laws as hindrance to the progress of the industry  
Sr. Labor Laws are Small Scale  
Medium 
Scale Large Scale Total 
No. 
hindrance to the 
progress  
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. Agree 5 10% 25 50% 30 60% 60 40% 
b. Disagree 25 50% 4 8% 2 4% 31 
20.67
% 
c. Can't Say 20 40% 21 42% 18 36% 59 
39.33
% 
              Total 50 
100
% 50 
100
% 50 
100
% 150 100% 
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The table (No. 23) shows that all the small, medium and large scale unit 
i.e  50 units belive that there are no labor unions in the industry. It is 
beneficial for the workers and industrial that there are labor unions in the 
industry for proper solution of collective bargaining. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 23: Are there labor unions in the industry? 
  
Sr. 
Labor 
Union 
in the  Small Scale  Medium Scale Large Scale Total 
No. Industry  No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 0 0% 0 0% 0 0% 
b. No 50 100% 50 100% 50 100% 150 100% 
c. 
Can't 
Say 0 0% 0 0% 0 0% 0 0% 
  
       
Total 50 100% 50 100% 50 100% 150 100% 
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BASIC PROBLEMS RELATED TO LABOR 
Table 24 reveals that the industries face minimal of labor problems. 
  Table 24: Basic problems related labor 
  
Sr. Basic Problems faced Nil 1 2 3 4 5 6 7 8 9 10 11 
No. by unit                         
                            
1 Inefficient labor                         
a. Small Scale 50                       
b. Medium Scale 29 20 1                   
c. Large Scale 16 3 7 22   1 1           
2 Lack of skilled labor force                         
a. Small Scale 50                       
b. Medium Scale 32 8 8   1 1             
c. Large Scale 2 5 34 7 1 1             
3 High Labor turnover                         
a. Small Scale 13 19 7 4 5 2             
b. Medium Scale 12 8 13 10 1 5 1           
c. Large Scale 50                       
                          
 
Table 24: Basic problems related labor 
  
Sr. Basic Problems faced Nil 1 2 3 4 5 6 7 8 9 10 11 
No. by unit                         
4 Absenteeism             
a. Small Scale 17 13 12 5 3               
b. Medium Scale 46 2 2                   
c. Large Scale 24   1 3 18 3   1         
5 Industrial bargaining                         
a. Small Scale 15 7 13 11 1 3             
b. Medium Scale 6 4 10 17 10 2 1           
c. Large Scale 42     1 3 3 1           
6 Under performance                         
a. Small Scale 46   2 1 1               
b. Medium Scale 39   3 3 4 1             
c. Large Scale 33     3 5 7   1 1       
7 Wastage of time                         
a. Small Scale 38 1 1 5 5               
b. Medium Scale 41 1 2 2 1 2 1           
c. Large Scale 42   1     1 5     1     
8 Lack of Punctuality                         
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a. Small Scale 15 7 6 10 9 3             
b. Medium Scale 6 7 5 9 14 8   1         
c. Large Scale 33   1 3 1 5 4 2 1       
9 Wastage of raw material                         
a. Small Scale 8 2 8 8 13 9 2           
b. Medium Scale 16 1 5 7 3 11 6   1       
c. Large Scale 46               3     1 
10 Careless behavior                         
a. Small Scale 50                       
b. Medium Scale 38   1   4 3 1 2   1     
c. Large Scale 42   1 2 1 1 2   1       
11 Proper labor for proper work                         
a. Small Scale 50                       
b. Medium Scale 50                       
c. Large Scale 2 41 4   1 1   1         
 
 
FLIGHT OF LABOR 
The data (Table No. 25) shows that 34 small scale units and 44 medium  
scale units can attract labors by high wages, while 41 large scale can’t 
attract labors. So, large scale units should prepare ideal wage structure in 
such a way that   it attracts the labor. 
 
 
 
 
 
Table 25: Flight of Labor 
Sr. 
Offering high 
wages Small Scale Medium Scale Large Scale Total  
No.   
No of  
Unit % 
No of  
Unit % 
No of  
Unit % 
No of  
Unit % 
                    
a. Yes 34 68% 44 88% 9 18% 87 58% 
b. No 16 32% 6 12% 41 82% 63 42% 
c. Can't Say 0 0% 0 0% 0 0% 0 0% 
                Total 50 100% 50 100% 50 100% 150 100% 
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COST OF LABOR TO TOTAL COST 
The data (Table No. 26) reveals that 42 small scale industry and 35 
medium scale units have 20 to 30% labor cost while 45 large scale units 
have 10 to 20% labor cost.     
 
 
TYPE OF STAFF  
Table 27 reveals that all the three categories of industry have highest 
number of non-family workers staff. But the number of non family 
managerial staff is very high in small and medium units. Non family 
technical staff again is high across the industry.  
 
Table 26: Cost of labor to total cost  
Sr. 
Cost of labor 
to  Small Scale  Medium Scale Large Scale Total  
No
. Total Cost No. of   % No. of   % No. of   % No. of   % 
  
( In 
Percentage) Unit   Unit   Unit   Unit   
a. 1 to 10 0 0% 0 0% 1 2% 1 0.67% 
b. 10 to20 0 0% 15 30% 45 90% 60 40% 
c. 20 to 30 42 84% 34 68% 4 8% 80 
53.3
3% 
d. 30 to 40 8 16% 1 2% 0 0% 9 6% 
e. 40 to 50 0 0% 0 0% 0 0% 0 0% 
f. More than 50 0 0% 0 0% 0 0% 0 0% 
  Total  50 
100
% 50 100% 50 100% 150 
100
% 
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AVAILABILTY OF RAW MATERIALS  
From the data (Table No. 28) it can be seen that 38 small scale units 
conveniently avail the raw material. Where as in 22 medium scale units 
can manage the available raw material while in 19 large scale u nits, the 
production process is interrupted due to non availability raw material. So, 
the large scale units should take necessary steps for availability of raw 
material.  
 
 
Table 27: Type of staff 
Sr. 
Type of 
staff Small Scale  Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
  330 100% 475 100% 2427 100 3232 100% 
A Worker 232 70.30% 359 75.58% 2050 84.47% 2641 81.71% 
B Family 2 0.86% 3 0.84% 8 0.39% 13 0.49% 
C Non family 230 99.14% 356 99.16% 2042 99.61% 2628 99.51% 
D 
Manageria
l  57 17.27% 64 13.47% 206 8.49% 327 10.12% 
E Family 53 92.98% 64 100% 49 23.79% 166 50.76% 
F Non family 4 7.02% 0 0% 157 76.21% 161 49.23% 
G Technical 41 12.43% 52 10.95% 171 7.04% 264 8.17% 
H Family 17 41.46% 4 7.69% 3 1.75% 24 9.09% 
I Non family 24 58.54% 48 92.31% 168 98.25% 240 90.91% 
Table 28: Availability of raw materials 
Sr. Availability of Small Scale Medium Scale Large Scale Total 
No. Raw Material No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Very conveniently 3 6% 0 0% 0 0% 3 2% 
b. Conveniently 38 76% 21 42% 9 18% 68 45.33% 
c. Manageable 8 16% 22 44% 18 36% 48 32% 
d. Interrupted 1 2% 6 12% 19 38% 26 17.33% 
e. Worst 0 0% 1 2% 4 8% 5 3.33% 
  Total 50 100% 50 100% 50 100% 150 100% 
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QUALITY OF RAW MATERIAL 
The table (No. 29) says that 33 small scale units have no response about 
quality of raw   material. While in 37 medium scale units and 26 large 
scale units have average quality of raw material. Thus, all these units 
have to use the best quality of raw material. 
 
 
 
COST OF RAW MATERIAL 
The table (No. 30) shows that all these three units i.e.19 small scale 
industries and 30  medium   scale  units paid very  high price   for raw  
material of average  quality raw material of average  quality raw material 
where as 29 large scale units paid moderately high  price for it. It is 
beneficial that all these three units paid high price but the quality of raw 
material is not so good. So, these units should pay proper attention for 
quality of raw material.  
Table 29: Quality of raw materials available 
Sr. Quality of Small Scale Medium Scale Large Scale Total 
No. Raw Material No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Fine 4 8% 4 8% 19 38% 27 18% 
b. Average 11 22% 37 74% 26 52% 74 49.33% 
c. Poor 3 6% 5 10% 3 6% 11 7.33% 
d. No response 32 64% 4 8% 2 4% 38 25.33% 
  Total 50 100% 50 100% 50 100% 150 100% 
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Table 30: Raw Material Prices 
Sr. 
Paid for 
raw 
materials Small Scale Medium Scale Large Scale Total 
No. price No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Very high 19 38% 30 60% 10 20% 59 39.33% 
b. 
Moderatel
y high 13 26% 14 28% 29 58% 56 37.33% 
c. 
Competitiv
e 0 0% 0 0% 8 16% 8 5.33% 
d. 
Moderately 
less 0 0% 0 0% 3 6% 3 2% 
e. Very less 0 0% 0 0% 0 0% 0 0% 
f. 
No 
response 18 36% 6 12% 0 0% 24 16% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
                                    
INVENTORY CONTOL SYSTEM  
The table (No. 31) reveals that neither the small scale nor the medium 
scale units have any inventory control system. It exits to a certain extent 
in the large scale units.   
Table 31: Inventory control system 
Sr. Inventory control Small Scale Medium Scale Large Scale Total 
No. system No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 0 0% 18 36% 18 12% 
b. No 10 20% 26 52% 24 48% 60 40% 
c. No response 40 80% 24 48% 8 16% 72 48% 
  Total 50 100% 50 100% 50 100% 150 100% 
  
 
Raw Material and Wastage  
The table (No. 32) reveals that perhaps the respondents are not aware of 
this  issue at all, as 28 owners of small scale units, 7 owners of large scale 
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units and over all, 39 owners have not responded. From those who have 
responded, it appears that the issue of wastage of raw material is not a 
major one.  
 
Table 32: Do you have wastage problems in term of raw materials? 
  
Sr. Wastage problems Small Scale Medium Scale Large Scale Total 
No. of raw material No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 5 10% 23 46% 28 18.67% 
b. No 22 44% 41 82% 20 40% 83 55.33% 
  No response 28 56% 4 8% 7 14% 39 26% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
   
Major Problems with respect to Raw Material  
The table (No. 33) reveals that the three major problems faced across the 
industry with respect to raw materials are High prices, Wastage and 
Import Hurdles in that order.  
   Table 33: Major Problems with respect to Raw Materials 
Sr. 
Problem
s Small Scale Medium Scale Large Scale Total  
No.   No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. 
Inadequ
ate 
supply 0 0% 0 0% 2 4% 2 1.33% 
b. Delay 0 0% 0 0% 4 8% 4 2.67% 
c. Wastage 0 0% 16 32% 18 36% 34 22.67% 
d. Pilferage 6 12% 1 2% 0 0% 7 4.67% 
e. 
Storage 
and 
maintena
nce 1 2% 2 4% 3 6% 6 4% 
f. 
High 
price 17 34% 28 56% 8 16% 53 35.33% 
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g. 
Import 
hurdles 0 0% 0 0% 12 24% 12 8% 
i. 
Poor 
Quality 0 0% 0 0% 2 4% 2 1.33% 
j. 
Change 
in 
standard 
of quality 0 0% 0 0% 1 2% 1 0.67% 
k. 
No 
respons
e 26 52% 3 6% 0 0% 29 19.33% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
   
 
 
Import of Raw Material  
 
From the data available with the researcher, it appears that two major 
reasons why raw material is generally imported are superior quality (of 
the material) and unavailability of the same in local market.  
 
Place of Melting  
All across the industry, majority of the units undertake the process of 
melting the scrap outside, in the open. Only one third of the respondents 
say they have in house facilities (Table 34). Such a response poses 
serious environment concerns. 
Table 34: Where is the melting done? 
Sr. 
Meltin
g Small Scale Medium Scale Large Scale Total  
No.   
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
a. 
Outsid
e 20 40% 39 78% 7 14% 66 44% 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 219  
b. 
In 
house 0 0% 7 14% 42 84% 49 
32.67
% 
c. 
No 
respon
se 30 60% 4 8% 1 2% 35 
23.33
% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
 
   Raw Material Insurance  
 
The table (No. 35) reveals a gratifying fact. Almost all respondents said 
that they insure the raw material they possess.  
 
 
Table 35: Do you take insurance for Raw materials? 
Sr. 
Take 
Insur
ance Small Scale Medium Scale Large Scale Total  
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 0 0% 19 38% 19 12.67% 
b. No 50 100% 50 100% 31 62% 131 87.33% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
 
    
Credit Line  
 
According to the respondents, close to half of them get credit line within 
between one to two weeks. A portion of them even enjoy advance 
payment facilities (Table No. 36). 
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Table 36: Credit Line Duration   
Sr. Take Insurance Small Scale Medium Scale Large Scale Total  
No.   No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. One week 2 4% 5 10% 2 4% 9 6% 
b. Two week 17 34% 32 64% 11 22% 60 40% 
c. Month 1 2% 4 8% 15 30% 20 13.33% 
d. Two Month & over 0 0% 0 0% 0 0% 0 0% 
  Advanced payment 0 0% 2 4% 19 38% 21 14% 
  No response 30 60% 7 14% 3 6% 40 26.67% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
 
  
Government Help  
 
Information available with the researcher reveals that about 56 
respondents (37%) agree having received some kind help from the 
government in procuring raw material for their business. 
 
Cost of Raw Material to Total Cost  
The table (No. 37) reveals that more than half of respondents feel their 
raw material cost to the total cost to be as high as 50 to 70 per cent. 
Another interesting fact is that as the size of the unit increase they are 
able to control this cost.    
   Table 37: Cost of Raw Material to Total Cost 
Sr. 
Cost of raw  
material Small Scale Medium Scale Large Scale Total 
No. (In %) No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
A Up to 40 0 0% 1 2% 6 12% 7 4.67% 
B 40 to 50 1 2% 4 8% 23 46% 28 18.67% 
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C 50 to 60 7 14% 21 42% 14 28% 42 28% 
D 60 to 70 21 42% 19 38% 5 10% 45 30% 
E 70 to 85 16 32% 3 6% 1 2% 20 13.33% 
F 85 & Over 0 0% 0 0% 0 0% 0 0% 
 G No response 5 10% 2 4% 1 2% 8 5.33% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
 
PRODUCTION SET UP 
 
The table (No. 38) reveals that the production set up across the entire 
brass part industry in Jamnagar district is fully automatic and may be on 
the verge of becoming a state-of-the-art technology using sector. 
 
Table 38: Production Set-up  
Sr. 
Production  
Installed Small Scale Medium scale  Large scale   Total 
No. (In %) No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Fully Automatic 50 100% 48 96% 41 82% 139 94.67% 
b. Semi Automatic 0 0% 0 0% 1 2% 1 0.67% 
c. Manual 0 0% 2 4% 8 16% 10 4.66% 
   Total 50 100% 50 100% 50 100% 150 100% 
 
   
TYPES OF MAHINERY USED 
The table (No. 39) reveals that except for a very minimal number of units 
in the large scale category (4% ) all units use locally made machinery 
only. 
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MACHINERY ACQISITION 
 
The table (No. 40) shows that most of the units in medium and large 
categories use new machines while more than a third part of small scale 
units use second-hand machines. Only 8.76 % of the units, on an average, 
use both types of machineries. 
 
Table 40: Machinery Acquisition 
Sr. 
Machinery  
Acquisition Small Scale Medium Scale Large Scale  Total 
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. New Machines 24 48% 43 86% 50 100% 117 78% 
b. Second-hand 17 34% 3 6% 0 0% 20 13.33% 
c. Both 9 18% 4 8% 0 0% 13 8.67% 
   Total 50 100% 50 100% 50 100% 150 100% 
 
 
ADOPTING TO NEW MACHINERY 
  
The data (Table No. 41) indicates that units adopt to new machinery due 
to three major reasons of Flexibility, Quality and Productivity in that 
order. 
Table 39: Types of Machinery used 
Sr. 
Machineries  
are used Small Scale Medium Scale Large Scale Total 
No.   No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Local Made 50 100% 50 100% 44 88% 144 96% 
b. Imported 0 0% 0 0% 0 0% 0 0% 
c. Both 0 0% 0 0% 6 12% 6 4% 
  Total 50 100% 50 100% 50 100% 150 100% 
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IMPROVEMENT IN MACHINERY 
 
The table (No. 42) shows that the respondents feel in the last five years 
only 20 % of the units, cutting across the three categories, have improved 
while more than one third of the units have not improved at all. 
  Table 42: Improvement in machinery last five year 
Sr. 
Improvement 
in  Small Scale 
Medium 
Scale Large Scale Total 
No. machinery No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Substantial 7 14% 11 22% 12 24% 30 20% 
b. A little 18 36% 29 58% 21 42% 68 45.33% 
c. Not at all 25 50% 10 20% 17 34% 52 34.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
     
TOLERANCE FACTOR  
The table (No. 43) reveals that about 70 % of the units, across the three 
categories have a tolerance factor between +0.01 to +1. 
 
Table 41: Adopting to New Machinery 
Sr. Reason Small Scale Medium Scale Large Scale Total 
No.   No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Flexibility 14 28% 15 30% 19 38% 48 32.00% 
b. Quality 18 36% 19 38% 10 20% 47 31.33% 
c. Productivity 7 14% 8 16% 12 24% 27 18.00% 
d. Higher speed of machine 1 2% 1 2% 5 10% 7 4.67% 
e. To reduce lead time 0 0% 2 4% 2 4% 4 2.67% 
f. Energy saving 3 6% 3 6% 1 2% 7 4.67% 
g. No response 7 14% 2 4% 1 2% 10 6.66% 
  Total 50 100% 50 100% 50 100% 150 100% 
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Table 43: Tolerance Factor  
Sr. 
Toleranc
e Small Scale Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. ± 1 2 4% 0 0% 0 0% 2 1.33% 
b. ± 0.5 16 32% 1 2% 0 0% 17 
11.33
% 
c. ± 0.1 21 42% 3 6% 0 0% 24 16% 
d. ± 0.01 9 18% 37 74% 13 26% 59 
39.34
% 
e. ± 0.05 2 4% 8 16% 26 52% 36 24% 
f. ± 0.005 0 0% 1 2% 11 22% 12 8% 
  Total 50 100% 50 100% 50 100% 150 
100.00
% 
 
 
TYPE OF MEASURING INSTRUMENTS USED 
Table 44 (below) shows that so far as measuring instruments are 
concerned,  more than 88 per cent of units, across the entire brass parts 
industry, use   
MITUTOYO brand. 
Table 44: Type of measuring instruments 
Sr. 
Used to 
measurin
g Small Scale 
Medium 
Scale Large Scale Total 
No
. 
 
instrumen
t 
No. 
of   % 
No. 
of   % 
No. 
of   % 
No. 
of   % 
    Unit   Unit   Unit   Unit   
a. HIP 1 2% 2 4% 9 18% 12 8% 
b. 
MITUTOY
O 38 76% 46 92% 37 74% 121 80.67% 
c. FORBES 0 0% 0 0% 2 4% 2 1.33% 
d. ACOUTO 0 0% 0 0% 1 2% 1 0.67% 
e. BAKER 0 0% 0 0% 1 2% 1 0.67% 
f. Other 11 22% 2 4% 0 0% 13 8.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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CHECKING PERIODS FOR INSTRUMENTS 
Table 45 (below) shows that more than three fourth of the units check 
their instruments within a 3 year period once installed. It is to be noted 
that among the small category of units, as many as 32 % take as many as 
5 years before checking their instruments. 
 
Table 45: Checking Periods for Instruments 
Sr. Period Small Scale 
Medium 
Scale Large Scale Total 
a. 1 Year 4 8% 21 42% 31 62% 56 37.33% 
b. 2 Year 13 26% 22 44% 17 34% 52 34.67% 
c. 3 Year 10 20% 2 4% 0 0% 12 8% 
d. 5 Year  7 14% 0 0% 0 0% 7 4.67% 
e. > 5 Year 16 32% 5 10% 2 4% 23 15.33% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
TYPES OF TOOLS USED  
Table 46 shows that about 68 % of units on an average use locally made 
tools. Of these, 52 % units in the large scale category use imported tools.   
 
 
 
Table 46: Which tools do you use? 
Sr. location Small Scale Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Local made 41 82% 39 78% 22 44% 102 68% 
b. Imported 0 0% 5 10% 26 52% 31 20.67% 
  No response 9 18% 6 12% 2 4% 17 11.33% 
  Total  50 100% 50 100% 50 100% 150 100% 
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TOOLS PROCUREMENT 
Table 47 shows on an average 82 % of units procure tools locally. 
 
Table 47: Tools Procurement 
Sr.No Place Small Scale Medium Scale Large Scale Total 
a. Jamnagar 49 98% 44 88% 30 60% 123 82% 
b. Rajkot 1 2% 6 12% 13 26% 20 13.33% 
c. Ahmedabad 0 0% 0 0% 2 4% 2 1.33% 
d. 
At Other 
place 0 0% 0 0% 5 10% 5 3.33% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
QUALITY CONTROL  
Table 48 shows that only 21 % have a separate quality control section. 
Table 48: Quality Control Methods 
Sr. 
Q.C 
Methods Small Scale 
Medium 
Scale Large Scale Total 
a. 
Final 
inspection 16 32% 43 86% 10 20% 69 46% 
b. 
Process 
supervision 0 0% 0 0% 11 22% 11 7.33% 
c. 
Separate 
QC section 0 0% 2 4% 29 58% 31 20.67% 
d. Not at all 34 68% 5 10% 0 0% 39 26% 
  Total 50 100% 50 100% 50 100% 150 100% 
   
BRASS TYPE USED  
Table 49 shows that 85 % of units use the Free Cutting Brass. 
Table 49: Brass Type Used  
Sr. Type of brass Small Scale Medium Scale Large Scale Total 
No.   No.   % No.   % No.   % No.   % 
1 Free Cutting Brass 50 90.91% 49 94.23% 49 73.14% 148 85.06% 
2 Yellow Brass 4 7.27% 1 1.92% 1 1.49% 6 3.45% 
3 Forging Brass 1 1.82% 2 3.85% 17 25.37% 20 11.49% 
4 Others 0 0% 0 0% 0 0% 0 0% 
  Total 55 100% 52 100% 67 100% 174 100% 
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CLIENTELE   
Table 50 shows that the entire clientele of brass products is divided 
between those who give orders as job work and those who have their 
regular markets.  
 
 
PRODUCTION BASE 
Table 51 reveals that almost all production in the brass parts industry is 
based on drawings and samples (of the parts to be produced).  
Table 51: Production Base 
Sr. Base of Production Small Scale Medium Scale Large Scale Total 
No.   No.   % No.    % No.   % No.   % 
a. As per drawing 4 7.27% 48 57.14% 50 58.82% 102 45.54% 
b. As per sample 50 90.91% 35 41.67% 31 36.47% 116 51.79% 
c. As per information  1 1.82% 1 1.19% 4 4.71% 6 2.68% 
d. Any Other 0 0% 0 0% 0 0% 0 0% 
  Total 55 100% 84 100% 85 100% 224 100% 
 
  RANGE OF DIAMETER PARTS 
 
Table 52 reveals that 75 % of the units use brass parts of diameter 
between  < 1 mm to  50 mm. 
 
Table 50: Clientele   
Sr. Production activity Small Scale Medium Scale Large Scale Total 
No. carried out for No.    % No.    % No.    % No.   % 
1 Job work 34 68% 0 0% 0 0% 34 22.67% 
2 Self Market 8 16% 19 38% 50 100% 77 51.33% 
3 Both 8 16% 31 62% 0 0% 39 26% 
  Total 50 100% 50 100% 50 100% 150 100% 
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PRODUCTION PLANNING  
Table 53 reveals that 60 % of the units undertake production planning 
while  the rest (40 %) do not. Almost all large scale units do it while 
almost all  small scale units don’t.  
 
   
 
Table 52: Range of Diameter Parts  
Sr. 
Rang of 
diameter Small Scale Medium Scale Large Scale Total 
No. (In mm) No.    % No.    % No.    % No.    % 
a. Up to 3 7 14% 5 10% 3 6% 15 10% 
b. 3 to 12 33 66% 15 30% 5 10% 53 35.33% 
c. 12 to 30 6 12% 17 34% 6 12% 29 19.33% 
d. 30 to 50 1 2% 5 10% 10 20% 16 10.67% 
e. 50 to 75 1 2% 3 6% 7 14% 11 7.33% 
f. 75 to 90  0 0% 2 4% 8 16% 10 6.67% 
g. 90 to 100 0 0% 1 2% 7 14% 8 5.33% 
h. 100 & over 0 0% 1 2% 4 8% 5 3.33% 
i. No response 2 4% 1 2% 0 0% 3 2% 
  Total 50 100% 50 100% 50 100% 150 100% 
Table 53: Production Planning     
Sr. 
Production 
Plan Small Scale Medium Scale Large Scale Total  
No.   No.   % No.    % No.    % No.    % 
a. Yes 1 2% 45 90% 43 86% 89 59.33% 
b. No 49 98% 5 10% 7 14% 61 40.67% 
    50 100% 50 100% 50 100% 150 100% 
1 Nil 49 98% 5 10% 7 14% 61 40.67% 
2 Weekly 1 2% 30 60% 2 4% 33 22% 
3 Fortnightly 0 0% 14 28% 18 36% 32 21.33% 
4 Monthly 0 0% 1 2% 23 46% 24 16% 
5 Quarterly 0 0% 0 0% 0 0% 0 0% 
6 Any other 0 0% 0 0% 0 0% 0 0% 
  Total 50 100% 50 100% 50 100% 150 100% 
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ORDER AND SUPPLY OVERLAYS 
Table 54 reveals the average overlays between order and supply. On an 
average, 58 % of the units complete their orders between 8 to 20 days. 
Among the different categories of units, 62 % of small scale units 
complete their orders within 20-25 days; 76 % of medium scale units in 
12 – 20 days and 68 % of large scale units in 8 – 16 days. 
Table 54:  Order and Supply Overlays  
Sr. Time taken between Small Scale Medium Scale Large scale Total 
No. Order & Supply No.   % No.    % No.   % No.   % 
a. No Response 1 2% 0 0% 0 0% 1 0.67% 
b. Less than 5 Day 0 0% 0 0% 0 0% 0 0% 
c. 5 - 8 days 0 0% 1 2% 2 4% 3 2% 
d. 8 - 12 days 0 0% 4 8% 25 50% 29 19.33% 
e. 12 - 16 days 3 6% 20 40% 9 18% 32 21.33% 
f. 16 - 20 days 2 4% 18 36% 7 14% 27 18% 
g. 20 - 25 days 31 62% 7 14% 5 10% 43 28.67% 
h. 25 - 30 days 8 16% 0 0% 1 2% 9 6% 
i. 30 - 40 days 5 10% 0 0% 1 2% 6 4% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
 
  PROCESS CONTROL  
 
Majority of the units (142)do not have process control plan. 
 
 
 
Table 55: Process Control             
Sr. 
Process 
control 
plan Small Scale 
Medium 
Scale Large Scale Total 
No.   No.  % No.  % No.  % No.  % 
a. Yes 0 0% 0 0% 8 16% 8 5.33% 
b. No 50 100% 50 100% 42 84% 142 94.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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INTER FIRM COMPETITON 
 
Table 56: Inter firm competition 
Sr. Competition your business Small Scale  Medium Scale  Large Scale  Total 
No.   No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. Increased  50 100% 48 96% 47 94% 145 96.67% 
b. Remained Same 0 0% 2 4% 2 4% 4 2.67% 
c. Decreased 0 0% 0 0% 1 2% 1 0.67% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
Throughout the time period inter 
firm competition has increased. 
Majority of the competitors are 
local (145),  having small and 
large units. To deal with 
competition, unit owners have 
taken some steps like cost reduction, diversification of product and 
design new products etc. all the data available in following table.  
Table 57: Facing the increasing competition 
Sr. Small Scale  Medium 
Scale  
Large Scale  Total  
No. 
Steps have taken to face 
the increasing 
competition No.of % No.of % No.of % No.of % 
  Unit  Unit  Unit  Unit  
a. Diversification / New designs 1 1.64% 9 6.98% 3 2.40% 13 4.13% 
b. Improvement in quality 22 36.07% 46 35.66% 49 39.20% 117 37.14% 
c. Cost reduction / Reduced 
price 
36 59.02% 6 4.65% 2 1.60% 44 13.97% 
d. Sale on credit 0 0% 12 9.30% 2 1.60% 14 4.44% 
e. Advertisement / publicity 0 0% 0 0% 1 0.80% 1 0.32% 
f. Better customer services and 
panctual delivery 
2 3.28% 48 37.21% 45 36% 95 30.16% 
g. Increased in the number of 0 0% 0 0% 15 12% 15 4.76% 
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agents 
h. Higher commission to agents / 
dealer 
0 0% 0 0% 2 1.60% 2 0.63% 
i.  Product differentiation 0 0% 8 6.20% 3 2.40% 11 3.49% 
j. Niche market 0 0% 0 0% 2 1.60% 2 0.63% 
k. Any other 0 0 0 0% 1 0.80% 1 0.32% 
                                 Total 61 100% 129 100% 125 100% 315 100% 
 
 
 
Table 58: Problems due to Competitors 
Sr. Small Scale Medium 
Scale  
Large Scale  Total  
No. 
Face Problems from 
Competitors 
No.of % No.of % No.of % No.of % 
  Unit  Unit  Unit  Unit  
a. Coping of your designs 3 6% 8 16% 23 46% 34 22.67% 
b. Imitating of your trade mark 0 0% 2 4% 1 2% 3 2% 
c. Misinformation about your 
product 
0 0% 5 10% 1 2% 6 4% 
d. Seeking information through 
your workers 
0 0% 3 6% 2 4% 5 3.33% 
e. Stealing of orders 18 36% 18 36% 9 18% 45 30% 
f. Using unethical practices 21 42% 13 26% 8 16% 42 28% 
g. No response 8 16% 1 2% 6 12% 15 10% 
  50 100% 50 100% 50 100% 150 100% 
 
Unit owners are facing so many problems but as per the above data we 
can see that majority of the competitors are using unethical practices 
(81), and stealing of orders (84).  
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BUSINESS ENVIRONMENT 
 
Table 59 :   General factor / Business environment  
During the last five year what changes have taken place in your business 
operations? 
              
Sr. Parameters Small Scale 
Units 
   Medium Scale 
Units 
   Large scale 
Units 
   Total      
No.  Pos % Neg % No 
cha 
% Pos % Neg % No 
cha 
% Pos % Neg % No 
cha 
% Pos % Neg % No 
cha 
% 
                          
a. Raw 
material 
supply 
0 0% 37 11.11% 13 4.06% 16 10.67% 32 11.90% 2 0.71% 1 0.48% 31 14.09% 18 6.57% 17 4.22% 100 12.17% 33 3.77% 
b. Competition 0 0% 48 14.41% 2 0.63% 0 0% 46 17.10% 4 1.42% 2 0.97% 36 16.36% 12 4.38% 2 0.50% 130 15.82% 18 2.06% 
c. Market 
demand 
11 23.40% 11 3.30% 28 8.75% 13 8.67% 8 2.97% 29 10.32% 11 5.34% 4 1.82% 35 12.77% 35 8.68% 23 2.80% 92 10.52% 
d. Quantity of 
orders 
3 6.38% 21 6.31% 26 8.12% 13 8.67% 4 1.49% 33 11.74% 37 17.96% 0 0% 13 4.74% 53 13.15% 25 3.04% 72 8.23% 
e. Number of 
customers 
3 6% 11 3.30% 36 11.25% 14 9.33% 1 0.37% 35 12.46% 38 18.45% 0 0% 12 4.38% 55 13.65% 12 1.46% 83 9.49% 
f. Number of 
Suppliers 
0 0% 35 10.51% 15 4.69% 0 0% 44 16.36% 6 2.14% 3 1.46% 18 8.18% 29 10.58% 3 0.74% 97 11.80% 50 5.71% 
g. Duties / 
tariffs 
0 0% 49 14.71% 1 0.31% 0 0% 50 18.69% 0 0% 1 0.48% 48 21.82% 1 0.36% 1 0.25% 147 17.88% 2 0.23% 
h. Labour 
supply 
0 0% 8 2.40% 42 13.12% 2 1.33% 3 1.12% 45 16.01% 3 1.46% 2 0.91% 45 16.42% 5 1.24% 13 1.58% 132 15.08% 
i. Lobour 
skills 
0 0% 6 1.80% 44 13.75% 6 4% 13 4.83% 31 11.03% 0 0% 20 9.09% 30 10.94% 6 1.49% 39 4.74% 105 12% 
j. Sales 4 8.51% 17 5.11% 29 9.06% 13 8.67% 0 0% 37 13.17% 38 18.45% 0 0% 12 4.38% 55 13.65% 17 2.07% 78 8.91% 
k. Product 
range 
4 8.51% 0 0% 46 14.38% 16 10.67% 0 0% 34 12.10% 22 10.68% 0 0% 28 10.21% 42 10.42% 0 0% 108 12.34% 
l. Product 
quality 
21 44.68% 0 0% 29 9.06% 47 31.33% 0 0% 3 1.07% 49 23.79% 0 0% 1 0.36% 117 29.03% 0 0% 33 3.77% 
m. Profitability 1 2.13% 43 12.91% 6 1.88% 10 6.67% 20 7.43% 20 7.12% 1 0.48% 15 6.82% 34 12.41% 12 2.98% 78 9.49% 60 6.86% 
n. Govt. 
support 
0 0% 47 14.11% 3 0.94% 0 0% 48 17.84% 2 0.71% 0 0% 46 20.91% 4 1.50% 0 0% 141 17.15% 9 1.03% 
p. An y other 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 
  47 100% 333 100% 320 100% 150 100% 269 100% 281 100% 206 100% 220 100% 274 100% 403 100% 822 100% 875 100% 
 
 
 
As per the above mentioned table we can see that demand, location and 
owners’ experience are the main encouraging factors for influencing the 
business prospects. 
SUB CONTRACTING  
 
Table 60 : Sub Contracting  
Sr. Opinion Small Scale  Medium Scae  Large scale  Total  
No.  No of unit % No of unit % No of unit % No of unit % 
a. Yes 0 0% 8 16% 31 62% 39 26% 
b. No 50 100% 42 84% 19 38% 111 74% 
 Total 50 100% 50 100% 50 100% 150 100% 
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Medium scale (8) and large scale (31) units are doing sub contracting 
with some agency for some job work, small scale industries are not doing 
any sub contracting.  
 
 
Table 61: Being a sub contractor 
  
Sr. Opinion Small Scale  Medium Scae  Large scale  Total  
No.   No of  % No of  % No of  % No of  % 
    unit   unit   unit   unit   
a. Yes 41 82% 17 34% 0 0% 58 38.67% 
b. No 9 18% 33 66% 50 100% 92 61.33% 
  Total 50 100% 50 100% 50 100% 150 100.00% 
 
 
In last five years small scale units (41) and medium scale units ( 17) are 
doing some sub contracting job work for others units, may it they got it 
from large and medium scale units,  as per the above data we can see that 
large scale units are not doing any sub contracting work for other firms.  
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Looking to the earlier table in initial periods all small scale 
industries were doing sub contracting work (46) and 100% their 
production is for other firm, with time it has decreased and after 
five years only 74% production is for other firm and at present 
only 48% production they are doing form other firms. Medium 
scale units also have same pattern like small units, in initial period 
they were doing 74% production for other firms, after 5 years they 
it was 18% and in current situation they are not taking much sub 
contracting work.  As per the following table main reasons for the 
Table 62: Production for Sub Contracting 
Sr. Percentage Small Scale 
No.   Initial Year Five year back At Present 
    No of  % No of  % No of  % 
    unit   unit   unit   
a. Less than 30 0 0% 0 0% 1 2% 
b. 30-50 0 0% 0 0% 2 4% 
c. 50-75 1 2% 1 2% 5 10% 
d. 75-99 3 6% 5 10% 9 18% 
e. 100 46 92% 37 74% 24 48% 
  No response 0 0% 7 14% 9 18% 
  Total 50 100% 50 100% 50 100% 
                
Sr. Percentage Medium Scale 
No.   Initial Year Five year back At Present 
    No of  % No of  % No of  % 
    unit   unit   unit   
a. Less than 30 0 0% 2 4% 5 10% 
b. 30-50 0 0% 3 6% 6 12% 
c. 50-75 2 4% 7 14% 4 8% 
d. 75-99 11 22% 5 10% 2 4% 
e. 100 37 74% 9 18% 0 0% 
  No response 0 0% 24 48% 33 66% 
  Total 50 100% 50 100% 50 100% 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 235  
sub contract are irregular demand, unutilized capacity and 
specialization and flexibility. 
As per the time analysis we can see that in initial phase units are 
investing time for their production but for the income they are 
taking sub contract from large/medium scale units, but with the 
time all small units and medium units are grown up and develop 
their own production.  
 
Table 63: Reasons for Sub-Contracting  
Sr. Opinion  Small Scale 
Medium 
Scale Total 
    
No 
of  % 
No 
of  % 
No 
of  % 
    unit   unit   unit   
                
a. Irregular demand 18 36% 3 6% 21 21% 
b. Unutilized capacity 1 2% 5 10% 4 4% 
c. Specialization and flexibility 17 34% 4 8% 21 21% 
d. 
Optimum utilization of labour 
force 3 6% 2 4% 5 5% 
e. 
To pay off overdue of the sub-
contractor 0 0% 0 0% 0 0% 
f. 
To maintain long term 
relationship with them 2 4% 2 4% 4 4% 
g. 
To help them because of special 
pressure 0 0% 1 2% 3 3% 
h. No response 9 18% 33 66% 42 42% 
    50 100% 50 100% 100 100% 
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MARKETING RELATED 
 
Medium and large scale units are doing direct marketing of their 
products, while small scale units are taking help form other industries or 
other channels, it is also related to the establishment of the units, those 
units (100) who have completed more than 7-10 years they have their 
own marketing system.   
Data shows that small scale units (46) are selling their products in local 
market , medium scale units are using local (28), regional (10)and 
national level  (12)platform for  marketing . Large units are selling their 
products in national (39) and international level (11).  
Table 65 : Market Locations  
Sr. Region/Market Small Scale Medium scale Large Scale Total 
No.  F - Y back At Present F - Y back At Present F - Y back At Present F - Y back At Present 
  No.of % No.of % No.of % No.of % No.of % No.of % No.of % No.of % 
  Unit  Unit  Unit  Unit  Unit  Unit  Unit  Unit  
a. Local Market 46 92% 37 74% 28 56% 19 38% 0 0% 0 0% 74 49.33% 56 37.33% 
b. Regional / State m arket 2 4% 5 10% 10 20% 6 12% 0 0% 0 0% 12 8% 11 7.33% 
c. National market 2 4% 8 16% 12 24% 24 48% 39 78% 23 46% 53 35.33% 55 36.67% 
d. International market 0 0% 0 0% 0 0% 1 2% 11 22% 27 54% 11 7.33% 28 18.67% 
 Total 50 100% 50 100% 50 100% 50 100% 50 100% 50 100% 150 100% 150 100% 
Table 64: Product Marketing  
Sr. Small Scale 
Medium 
scale Large Scale Total 
No. No.of  % No.of  % No.of  % No.of  % 
  
Place 
  
  unit   unit   unit   unit   
                    
a. Unit itself 9 18% 31 62% 41 82% 81 54% 
b. Other agency 0 0% 2 4% 9 18% 11 7.33% 
c. 
Job work(for other 
Industries) 41 82% 17 34% 0 0% 58 38.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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Units are doing many efforts for marketing; the main effort is price issue 
(53), quality improvement of the product is the another main efforts (54) 
and some other efforts like payment schedule and buyers credit (16) . 
Govt. is providing the support in marketing of the products, only 37% 
units (56) are agreeing with this statement.  
 
Table 67: The Middlemen   
Sr. Middlemen Small Sacle 
Medium 
Scale Large Scale Total 
No. 
 Taking 
away profits No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. Strongly agree 40 80% 0 0% 0 0% 40 26.67% 
b. Agree 9 18% 28 56% 9 18% 46 30.67% 
c. Disagree 0 0% 14 28% 7 14% 21 14% 
Table 66: Marketing Methods 
Sr. 
Marketing 
efforts Small Sacle 
Medium 
Scale Large Scale Total 
No.   No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. Sales Agents 0 0% 1 2% 6 12% 7 4.67% 
b. 
Sales 
Promotion 0 0% 0 0% 3 6% 3 2% 
c. 
Quality 
Improvement 
of the product 6 12% 21 42% 27 54% 54 36% 
d. 
Price 
Consideration 23 46% 23 46% 7 14% 53 35.33% 
e. 
Tie with 
multinational 
company 0 0% 0 0% 1 2% 1 0.67% 
f. 
Logistic 
arrangement 0 0% 1 2% 2 4% 3 2% 
g. Any Other 9 18% 3 6% 4 8% 16 10.67% 
h. No Response 12 24% 1 2% 0 0% 13 8.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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d. 
Strongly 
disagree 0 0% 0 0% 0 0% 0 0% 
e. Can't say 1 2% 8 16% 34 68% 43 28.67% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
As we know that there is a huge crowd of middleman in the market, as 
per the above mentioned data we can see that small scale units (40) are 
strongly agree with this statement and also agrees that they are taking 
most of the profit,  25 middle units agrees and 18 are disagrees to the 
statement. Large scale units (34) do not want to say on this statement. 
Only 9 large units are agrees and 7 are disagrees to this statement.  
 
Table 68: Product Pricing 
Sr. Pricing of the product Small Scale Medium Scale Large Scale Total 
No.   No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. Above the market 1 2% 3 6% 1 2% 5 3.33% 
b. As per the market 28 56% 38 76% 49 98% 115 76.67% 
c. Below the market 21 42% 9 18% 0 0% 30 20% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
 
Majority of the units are defining their product price as per the market 
rate or below the market rate. In small scale units 28 units are find 
pricing as per the market and 21 units finds below the market. While 
medium scale units majority find their product price as per the market 
rate, all large scale units (49) finds product price as per the market.  
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Table 69: Price Reduction due to Competition 
Sr. Competition Small Sacle Medium Scale Large Scale Total 
No.   No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. Yes 32 64% 36 72% 7 14% 75 50% 
b. No 0 0% 10 20% 5 10% 15 10% 
c. Can't say 18 36% 4 8% 38 76% 60 40% 
            Total 50 100% 50 100% 50 100% 150 100% 
 
50% units agree to the statement that cut- throat competition is prevailing 
in the market and as a result units are forced to reduce the price quite 
often of the product. 15 units are disagrees and 40% units doesn’t have 
any opinion.  
 
Only large units are doing some promotional activities for permanent 
staff, those units who have completed more than 10-15 years they have 
more permanent staff in their units, in opposite small scale units have less 
permanent staff.   
Table 70: Product Promotion  
Sr. Promotional Small Scale Medium Scale Large Scale Total 
No. activity No.of  % No.of  % No.of  % No.of  % 
    Unit   Unit   Unit   Unit   
a. For permanent staff 0 0% 0 0% 22 44% 22 14.67% 
b. Hired professional 0 0% 0 0% 2 4% 2 1.33% 
c. Agencies 0 0% 0 0% 0 0% 0 0% 
d. Others 0 0% 0 0% 0 0% 0 0% 
  No response 50 100% 50 100% 26 52% 126 84% 
  Total 50 100% 50 100% 50 100% 150 100.00% 
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In last five years the sales graph is not stable, it is increasing, decreasing 
or fluctuating in all units. Majority of the units’ (53%) sales graph is 
fluctuating as per the above table.  
 
 
Only last scale units (23) are exporting the products, medium and small 
scale units are selling their product is local/regional and national level 
market. They are exporting products in Asia (23), Europe (19), America 
(16), Australia (9) and others (5).   
 
 
Table 71: Product Sales during Last Five Years 
Sr. Promotional Small Scale Medium Scale Large Scale Total 
No. activity No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Increasing 21 42% 29 58% 15 30% 65 43.33% 
b. Decreasing 6 12% 0 0% 0 0% 6 4% 
c. Fluctuating 23 46% 21 42% 35 70% 79 52.67% 
d. Stagnant 0 0% 0 0% 0 0% 0 0% 
  Total 50 100% 50 100% 50 100% 150 100% 
Table 72: Product Exporting 
  
Sr. Export Small Scale Medium Scale Large Scale  Total 
No.   No of  % No of  % No of  % No of  % 
    Unit   Unit   Unit   Unit   
                    
 1 YES 0 0% 0 0% 27 54% 27 18% 
 2 NO 50 100% 50 100% 23 46% 123 82% 
  Total  50 100% 50 100% 50 100% 150 100% 
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Table 73: Export related Problems 
Sr. 
Problems of 
export Small Scale 
Medium 
Scale Large Scale Total  
No.   No of  % No of  % No of  % No of  % 
    Unit   Unit   Unit   Unit   
a. Lack of knowledge 2 4% 6 12% 0 0% 8 5.33% 
b. 
Lack of support 
facility 0 0% 0 0% 1 2% 1 0.67% 
c. 
Limited capacity / 
Finance 5 10% 22 44% 21 42% 48 32% 
d. 
Procedure 
cumbersome 0 0% 1 2% 3 6% 4 2.67% 
e. 
No Government 
support 0 0% 2 4% 3 6% 5 3.33% 
f. Competition 2 4% 4 8% 15 30% 21 14% 
g. Others 0 0% 2 4% 5 10% 7 4.67% 
i. No response 41 82% 13 26% 2 4% 56 37.33% 
  Total  50 100% 50 100% 50 100% 150 100% 
 
 
We have asked about problems they are facing for export regarding this 
we got some of the reason like lack of knowledge (2), limited finance 
capacity (5) and competition (2).  
Table 74: Product Branding 
Sr. Use of  Small Scale Medium Scale Large Scale  Total 
No. Brand Name No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 16 32% 43 86% 59 39.33% 
b. No 50 100% 34 68% 7 14% 91 60.67% 
   Total 50 100% 50 100% 50 100% 150 100% 
 
As per the above mentioned data we can see that out of 150 units only 59 
are using brand name, other units are not using brand name. 
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We have used scaling system for problems identification and their 
severity, small scale units are facing so many problems, mainly they are 
facing sever problem of competition (34) and lack finance (12).  
 
Table 76: Major problems faced by Medium Scale units 
                    
Sr.  Problems 1 2 3 4 5 6 7 No  
No.                 response 
                    
a. Government Rules & Regulations 6 10 27 6 1 0 0 0 
b. Competition 21 27 2 0 0 0 0 0 
c. Social Activists and protests 0 0 0 0 0 0 0 50 
d. Technological Change 0 0 0 0 3 0 0 47 
e. Lack of Finance 22 9 17 1 0 0 0 1 
f. Lack of Orders 1 4 4 28 1 0 0 12 
g. Labor Problems 0 0 0 3 5 0 0 42 
h. Any Others 0 0 0 0 0 0 0 50 
 
In medium scale units they are facing main problem of  limited finance 
(22) and competition (21) 
Table 75: Major problems faced by Small Scale units 
Sr.  Problems 1 2 3 4 5 6 7 No  
No.                 response 
                    
a. Government Rules & Regulations 0 5 0 29 2 0 0 14 
b. Competition 34 9 7 0 0 0 0 0 
c. Social Activists and protests 0 0 0 0 0 0 1 49 
d. Technological Change 1 0 0 0 2 0 0 47 
e. Lack of Finance 12 29 9 0 0 0 0 0 
f. Lack of Orders 4 7 33 6 0 0 0 0 
g. Labor Problems 0 0 1 1 7 1 0 40 
h. Any Others                 
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Table: Major problems for the unit - Large Scale units 
Sr.  Problems 1 2 3 4 5 6 7 No  
No.                 response 
a. Government Rules & Regulations 22 16 4 8 0 0 0 0 
b. Competition 17 13 8 7 1 0 0 4 
c. Social Activists and protests 0 0 0 1 0 0 8 42 
d. Technological Change 1 0 1 3 3 5 0 37 
e. Lack of Finance 3 15 24 4 2 1 0 1 
f. Lack of Orders 0 0 0 6 17 5 1 21 
g. Labor Problems 7 6 13 15 5 0 0 4 
h. Any Others                 
 
In large scale units they are facing main problems like Government Rules  
& Regulations (22), competition (17) and labour problems (7).  
 
Generally all the units (79) are using cash and credit business policy, 
some of the units (40) are using only cash transaction their policy. 
 
Table77- Business policy 
  
Sr. Business Policy Small Scale Medium Scale 
Large 
Scale Total 
No
.   
No 
of  % No of  % No of  % No of  % 
    Unit   Unit   Unit   Unit   
a. Advance payment 0 0% 1 2% 2 4% 3 2% 
b. Cash 6 12% 19 38% 15 30% 40 
26.67
% 
c. Credit 1 2% 1 2% 1 2% 3 2% 
d. Advance payment + Case + Credit 0 0% 0 0% 6 12% 6 4% 
e. Advance payment + Case 0 0% 1 2% 18 36% 19 
12.67
% 
f. Advance payment + Credit 0 0% 0 0% 0 0% 0 0% 
g. Cash + Credit 43 86% 28 56% 8 16% 79 
52.67
% 
  Total  50 100% 50 100% 50 
100
% 150 100% 
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Majority of the units (116) have planned to expand their business. But 
some of the units (22) have planned to diversify in other industry.  
 
FINANCE RELATED 
 
Table 79: Have you availed of any Government concession or Subsidy? 
  
Sr. Metter Small Scale Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. Yes 0 0% 5 10% 17 34% 22 14.67% 
b. No 36 72% 36 72% 22 44% 94 62.67% 
c. No response 14 28% 9 18% 11 22% 34 22.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
 
Only 116 units replied on this question, out of this only 22 units have 
used Govt. concession or subsidy. Out of 150 units, 121 units have 
increased their capital compare the initial phase. Units are facing 
problems to get loan and one  more problem is high rate of interest 
because of those reason they are not expanding their business.   
 
Table 78: What are your future plans 
  
Sr. Business Policy Small Scale Medium Scale Large Scale Total 
No.   No. of  % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Expand the same 40 80% 47 94% 29 58% 116 77.33% 
b. Diversify the same industry 1 2% 1 2% 10 20% 12 8% 
c. Diversify in other industry 9 18% 2 4% 11 22% 22 14.67% 
  Total 50 100% 50 100% 50 100% 150 100% 
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Units are using various sources for capital help, as per the above table 
they are using personal saving (60), Banks (28), Friends and relatives 
(20), Market borrowing (21), Sandry credit (6) and 15 units were not 
replied on this question.  
 
GOVERNMENT POLICY  
 
There is not a major impact of the Govt. policy in the Brass Industries, 
but units have some needs which should be provided by the Govt. for 
better efficiency. Major needs are focused on technical training (83), 
Improvement in basic education ( 36), consultancy and support services 
(30), Credit limit should be increased for enterprises (97), Greater macro-
economic stability (46), improved electric supply (63), etc. some of the 
Table 80: What are the sources from which you borrow capital? 
(Sources for working capital) 
Sr. Sources Small Scale Medium Scale Large Scale Total 
No.   No. of  % No. of  % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. PERSONAL SAVING 31 62% 16 32% 13 26% 60 40% 
b. BANKS 3 6% 7 14% 18 36% 28 18.67% 
c. FRIENDS & RELATIVES  5 10% 9 18% 6 12% 20 13.33% 
d. MARKET BORROWING 2 4% 10 20% 9 18% 21 14% 
e. OTHERS(SANDRY CREDIT) 3 6% 1 2% 2 4% 6 4% 
f. NO RESPONSE 6 12% 7 14% 2 4% 15 10% 
    50 100% 50 100% 50 100% 150 100% 
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Govt. policies are unfavorable that was the feeling of the units during the 
interaction. 106   units feeling that Inspector Raj policy is not favorable, 
87 units are feeling that Excise policy is not good while 96 do not like 
sales tax policy.  
35 units are feeling that all Govt. policies are unfavorable.   
INDUSTRIAL ASSOCIATION  
 
Table 81: Are you member of any industrial association 
Sr. Detail Small Scale Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of   % No. of   % 
    Unit   Unit   Unit   Unit   
a. 
Respondent 
Member 7 34%  38 76%  49 98%  104 69.33%  
b. 
Respondent non 
Member 43 66%  12 24%  1 2% 46 30.67%  
  Total 50 100% 50 100% 50 100% 150 100% 
                    
a. 
Jamnagar 
Factory Owner  
Association 4 52.94%  38 54.28%  49 37.40%  96 44.04%  
b. 
Nawanagar 
Chamber of  
Commerce  
& Industry 0 0% 14 20%  31 23.66%  45 20.64%  
c. 
Jamnagar brass 
foundry  
association 0 0% 2 2.86% 27 20.61%  29 13.30%  
d. 
All Indian 
bicycle tube 
valves  
manufacturer  0 0% 1 1.43% 5 3.82% 6 2.75%  
e. 
Jamnagar 
hardware 
association 1 5.88%  12 17.14% 6 4.58% 19 8.72%  
f. 
Jamnagar stove 
& petromax  
manufacturing 
association  1 17.65%  2 2.86% 0 0% 5 2.29%  
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g. 
Jamnagar non 
ferrous metal  
merchant asso.  0 0% 0 0%  8 6.11% 8 3.67%  
h. 
Jamnagar 
shipping 
association 0 0% 0 0%  3 2.29% 3 1.38%  
i. 
Jamnagar 
custom agent  
association 0 0% 0 0%  2 1.53% 2 0.92%  
j. 
Jamnagar 
engineering  1 23.53%  1 1.43% 0 0% 5 2.29%  
 Total 7 100% 70 100% 131 100% 218 100% 
 
 
Unit owners having membership of different association. As per the 
above mentioned table majority of the owners have membership of 
Jamnagar Factory Owner Association (96), Nawanagar Chamber of  
Commerce & Industry (45), Jamnagar brass foundry association (29) etc. 
this membership is useful for to solve policy level problems, to solve 
common problem also helps for networking and sharing.  
Table 82: Do you think that the role of industry association needs to be change 
Sr. Role to be change Small Scale Medium Scale Large Scale Total 
No.   No. of   % No. of   % No. of  % No. of  % 
    Unit   Unit   Unit   Unit   
a. Yes 7 14%  31 62%  45 90%  83 55.33%  
b. No 0 0%  0 0%  2 4%  2 1.33% 
c. Can't Say 43 86%  19 38%  3 6%  65 43.33%  
  Total 50 100% 50 100% 50 100% 150 100% 
                    
  Specify                 
a. 
Create common facility 
 centre  6 12%  14 28%  3 6%  23 15.33%  
b. 
Help in requirement of  
skilled staff 0 0%  5 10%  18 36%  23 15.33%  
c. 
Provide raw material 
(Sp. Brass scrap) 3 6%  8 16%  1 2%  12 8% 
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d. Provide technical guidance 2 4%  4 8%  1 2%  7 4.67% 
e. 
Help in government  
related work 4 8%  3 6%  11 22%  18 12%  
f. 
Mediating in dispute among  
buyer & manufacturer 0 0%  1 2%  7 14%  8 5.33% 
g. Organise training programs  0 0%  6 12%  1 2%  7 4.67% 
h. Organise business tour 0 0%  0 0%  2 4%  2 1.33% 
i. Policy level information  0 0%  5 10%  1 2%  6 4% 
j. No response 35 70%  4 8%  5 10%  44 29.33%  
  Total 50 100% 50 100% 50 100% 150 100% 
 
Units (83) are feeling that the role of industry association needs to be 
changed, specifically to create common facility centre (23), Help in 
requirement of skilled staff (23), Provide raw material (12), Provide 
technical guidance (7), Help in Govt. related work (18) etc.  
 
INFRASTRUCTURE RELATED 
 
Table 83 : You have satisfaction about electrical power supply 
Sr. Agency Small Scale Units Medium Scae Units Large scale Units 
No.   Yes % No % 
Can'
t % Yes % No % 
Can'
t % Yes % No % 
Can'
t  % 
            Say           Say           Say   
a. 
Satisfaction 
about  
electrical power 
supply 43 86% 7 14% 0 0% 13 26% 37 74% 0 0% 13 26% 35 70% 2 4% 
b. 
Get suff icient 
water 48 96% 2 4% 0 0% 44 88% 6 12% 0 0% 39 78% 11 22% 0 0% 
c. 
Help from GIDC 
for  
getting shed 11 22% 39 78% 0 0% 39 78% 11 22% 0 0% 28 56% 21 42% 1 2% 
d. 
Get the 
necessary  
facilit ies with the 
shed 2 4% 9 18% 39 78% 22 44% 18 36% 10 20% 11 22% 27 54% 12 24% 
e. 
Satisfaction with 
available  
Transport 
services 46 92% 4 8% 0 0% 33 66% 17 34% 0 0% 36 72% 13 26% 1 2% 
  Total                                     
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Small (43), medium (13) and large (13)  scale units are satisfied with 
current electrical power supply, but Small (7), medium (37) and large 
(35)  scale units are not satisfied with current power supply system. For 
water facility majority units (131) have satisfaction, 78 units wants help 
form GIDC for shed development. 115 units have satisfaction with 
current transport facility.  
 
5.3 Major Interpretations  
 Based on the afore-discussed analysis, we can interpret the data 
characteristics in the following manner:  
 Interpretations Registered units of Jamnagar Brass Parts 
Industries  
If we make study of registered number of brass units, we can 
realize that they increasing day by day during last decade.  
 
 Registration details regarding Jamnagar Brass Parts 
Industries:  
Forty one units are registered from the units which were selected 
for study research in other words we can say majority units are 
registered while unregistered units are rare.  
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 Brass Units In Comparison Of Other Industries Of Jamnagar 
Small industries of Jamnagar are classified in 18 groups after study 
of these groups we can say in the matter of establishment and 
number of units brass part industry is at top. 
 
In the subject of new establishment brass related units are 26.28% 
more in the comparison of other units which are registered in 
D.I.C. (District Industrious Centre) in the year 2007-2008 in this 
registered units brass foundry units which are 6.6%. Other small 
productive units have 20.02% share in it. 
 
 Development of Capital in Registered Units Of Brass Part 
After study of details of last five years we can say capital 
investments are increasing day by day in registered units. 
 
 Investments of such units in Plant and Machinery 
The brass units in which capital investment is in between 5 lakh to 
10 lakhs are comparatively more in number in selected units.  
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 Employment Creation In Brass Part Industry  
If we do study of last some years we can realize that brass industry 
has large share in creation of employment scope of employment is 
increasing day by day in registered units. But it required skilled 
staff for better output.  
 
 Creation of Employment in Brass Industry In Comparison Of 
Other Industries  
We can see during 2006-2007 share of brass industry is 35.15% 
which is very remarkable and high in the comparison of other 
industries. The units which are related with basic metals have 
12.70% have in it repairing and servicing units have 7.57% and 
units related with food processing have only 8.92% share in 
creating employment. Thus we can say brass industry is at top in 
creation of employment.  
 
 Ratio of Employment and Investment In Registered Units Of 
Brass Parts 
The ratio of capital investment and employment is 1:13 in other 
words we can say at the investment of per lakh Rs. 13 persons get 
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employment. So there is large scope low creation of employment 
in this industry.  
 
 Form of Brass Part Units  
After the study of selected units we can say these units are 
classified into these categories. They are private limited units, 
partnership units and ownership units.  
 
 Details of Establishment Of Selected Units According To Time 
Period  
Some details of establishment of selected units of Jamnagar brass 
industry are the time period is 1976 to 2008. 
 
 Annual Turnover of Selected Brass Units 
After studying the selected brass units of Jamnagar we can say. 
They have 1 lakh to 50 lakh of annual turnover. 
 
 Problems of Reserve Production Capacity In Selected Units 
If we make detail study of brass units of Jamnagar we can say the 
problems of reserve production capacity are very rare in them. 
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 Form of Payment Of Selling In Brass Units 
Production according to order is the chief peculiarity of brass 
industry of Jamnagar. Most of the units get payment within 30 to 
90 days of receiving order in case of late payment the units have to 
face many kind of difficulties.  
 
 Effect of Late Payment on Brass Units 
We have seen that they are receiving payment within 30 to 90 days 
of order because of problems of market system. The brass units 
have to face many difficulties these details are given in the 
following table. 
 
 Form of Purchase of Raw Material In Brass Units 
Form of purchase of raw material is closely related to market 
system it provides protection against the frequent changes in prices 
many a time this form of purchase may be a reason of problems or 
make the problems more adverse, if we make purchase of raw 
material at the time of receiving order only it can provide as 
protection following this policy we can make good planning for 
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production but when the prices of raw material go-down and there 
may be changes in order prices in that case the units have to five 
greater financial loss. 
 
 Effect of Price Changes of Raw Material On Brass units 
Brass scrape is used as raw material in 80% of brass units in 
Jamnagar. This industry is totally based on reprocessing process 
thus changes in prices of raw material have great effect on them 
high and low both prices are harmful to this industry. 
 
 Effect of Low Price of Raw Material 
The units which are fully depend on reprocessing like brass part 
have to face loss of profit (profit cut), we can observe this from in 
present study. 
 
 Effect of Low Price of Raw Material On Employment 
In the comparison of production work and profit employment has 
very little effect of low price in most of this units they do not 
turnout (remove) their workers from their work in situations 
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increase in employment cannot be seen. Most of the units are 
working in the same way. 
 
 Effect of Price Reduce Of Raw Material On Production 
Process 
Price reduce has great effects on production work it has over all 
50% of effect on production work. 
 
 Reactions of Company Owners about Price Reduce 
Most of the company owners stop their purchase of raw material. 
When there is possibility of price reduce. This mentality of owners 
makes the financial problems more severe at first the evil effect of 
low price cannot be seen but with the completion of old orders the 
financial crises and its effects can be seen very clearly. 
 
Registered units are increasing constantly in brass part industry 
related fields like production, income, and employment etc. are 
also expanding in above all matters brass part industry has very 
important place. There are any kinds of helping elements as well as 
problems in the process of development. Constantly changing 
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prices of material is also can be seen on a large scale other than 
this they have also some problems related with working capital. 
 
 Govt. policy: 
Most of the units have problems with Govt. polices. Also they 
need some more help form Govt. for investment for expansion 
 
 Infrastructure Facility:  
Majority of the units have satisfaction with current infrastructure 
system like, electricity, water, transportation etc. they need support 
from GIDC specifically for shed development. 
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CHAPTER - 6 
CONCLUSIONS  
 
1 INTRODUCTION  
Brass part industry has very important place in economical environment 
of Jamnagar after global policy of 1991 rapid growth can be seen in this 
industry. This industry stands top in the matter of production, income, 
employment etc. for raw material it is depend on global market. The 
prices of brass scrape are constantly changing it has adverse effect on this 
industry decrease in price also creates problems. 
 
 CONCLUSIONS: 
 After analysis and study we can get the following conclusions.  
(1) Registered units are increasing in numbers rapidly. The giant 
numbers of units are established international demand is 
responsible for that.  
(2) Most of the units are registered. The registered units are 
comparatively more than of unregistered, Majority of the units was 
established before year2000. Majority units have been located in 
own premises. 
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(3) This industry mostly produces middle level goods. They use brass 
scrape as raw material. Most of the units are making production 
according to the order.  
(4) Brass units are more in numbers than other units, gradually this 
industry is developing.  
(5) In registered units brass parts rapid growth of capital can be seen 
during 2006-07 in comparison of other years. 
(6) In the matter of capital investment brass parts industry holds 3rd 
rank in comparison of other industries in year 2006-07 capital 
investment is 14.09% in brass part basic metals have largest share 
in it during this year.  
(7) There is increased in employment in comparison of other years.  
(8) These units are of three kinds - Private ownership, Partnership and 
ownership. Among this private units are more in numbers 70% 
units are of private ownerships.  
(9) There are many units which have annual turn over of 1,00,000 to 
5,00,000 i.e. 26.67% units have 11,00,000 to 15,00,000 annual 
turnover and these are 21.62% units have 16 o 20 lakhs of annual 
turnover.  
(10) The problems of reserve production capacity are rare.  
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(11) According to order they are manufacturing goods. Payment is 
made in 30 to 90 days. Some times shortage of working capital 
arises because of late payment.  
(12) Late payment creates problems of working capital. These may be 
problem in purchase of few materials, production, decreased                                                                   
in turn over, completion of orders, new decisions, day to day 
expenses etc.  
(13) Brass scrape is used as raw material share of bras scrape is 80% in 
raw material, increase and decrease both have adverse effects if the 
prices of brass scrape are increasing.  
(14) These may be shortage of new orders and cancellation of old 
orders and sometimes they have to provide goods at old rates. So 
they have to sullen a let, if the prices are increasing. Increase may 
be shortage of new orders and demand of low price. This both are 
danger rows.  
(15) The prices of brass scrape are constantly changing so they cannot 
take decision about purchase of raw material. This purchase is of 
two kinds (1) purchase for particulars order (2) general purchase.  
(16) Decrease in price of scrape has evil effects on reprocessing units in 
656 units increased in profit can not be seen but in 55% units there 
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is decrease in profit because they have made purchase of scrape at 
very high price so basic value of product is very high. 
(17) Price of scrap has very little effect on employment in 46.66% units 
they do not make cut off in number of workers.  
(18) Decrease in price of brass scrape effects badly production process. 
There is decreased in production more than 50% of units.  
(19) If the prices of scrape are not stable industrialists donot take any 
discussions. So production process become slows, and they show 
less interest in new orders it makes financial crises more adverse. 
 
6.2 SUGGESTIONS ON BASIS OF RESEARCH STUDY 
 Major suggestions of the basis of study research are as following: 
(1) Some effective steps should be taken by the government to the 
prices of brass scrape stable. 
(2) Some encouragement for private and foreign investment because 
rate of capital investment and employment are comparatively low. 
(3) Establishment of unit is comparatively easy and they have good 
knowledge about business. If some managerial training is given 
than it will be very beneficial. 
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(4) Some encouragements also should be given to study and research 
work it is very necessary to full international competition. 
(5) There should be some arrangement of financial help for small units 
because many a time they have to stop production due to shortage 
of working capital. 
(6) Industrialist should make 50% purchase of brass scrape with order 
only and should make 50% purchase after completing order in this 
way they get benefit of market and market risk also will be very 
limited.  
(7) Industrialist must have preplanning about working capital before 
taking any order to there may not arise shortage of working capital. 
(8) Brass scrape which is raw material for brass industry is import 
base. Pre inspection certificate is necessary for making import of 
brass scrape and process of getting this certificate is very consting 
so production becomes country government should take some 
effective steps in this matter. 
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6.3 SCOPE FOR FREATURE RESEARCH 
 Some points on which research work may be done are as following 
(1) The problems of industries are which working according to order. 
(2) Problems of small scale industries which are related to 
international market for raw material. 
(3) Effect of globalization on administration of small scale units. 
(4) Effects of less demand and price decreasement on mall scale 
industries. 
(5) Study of hereditary expertness and effect of globalization in brass 
part industry. 
(6) Study of decisions of related to raw material goods and their 
effects  
 
6.4 CONCLUSION  
Small scale industries are very important in India because these 
industries are suitable to problems of Indian economy it can start 
with less capital and can create more employment. They are 
distributed in all over India with some differences of natural 
resources, human resources etc. Thus small scale industries are 
more suitable in use of man and material resources. These small 
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scale units have their importance in economy India till ancient 
time. There are many problems for these units all industries have 
their own and unique problems to solve this problems all round 
survey of each unit out micro level is necessary. General surveys 
may not be helpful in development of Industry brass part industry 
also have some unique problems. Most of the units are 
reprocessing units to they are depend on raw material (brass 
scrape) which is available only by import. 80% of demand is 
satisfied by important constant changes in prices of brass scrape 
are creating many problems. Some times because of shortage of 
money they cannot make purchase of raw material and can not take 
many important discussions. Thus for the development of this 
industry and to remove its problems some effective steps should be 
taken. 
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APPENDIX 
 
“A Study of Practices, Working problems and Performance of Brass 
parts Industries with special reference to Jamnagar District.” 
 
QUESTIONNAIRE 
  
Respondent’s Profile: 
 
(1) Name of the respondent: 
(2) Address 
(A) Works:                   Postal address: 
                                     Telephone:                       Mobile: 
                                     E-Mail:                  
                                    Website: 
(B) Residence:             Postal address:  
                                   Telephone: 
 
(3) Education: 
(A) Conventional 
(1) Upto 10th S.S.C. 
(2) Upto 12th H.S.C. 
(3) Upto Graduation 
(4) Upto post Graduation 
(B) Technical: 
Specify: 
(4)Age: 
(5)Sex:            M                    F 
(6)Religion: 
(7)Native Place: 
 
Enterprise Detail 
 
1. Name & address of the enterprise: 
_________________________________________________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
Tel: _____________ Fax: ______________Email: ________________________ 
Website: _________________________________________________________  
2. Year of Establishment: 
3. Form of the Business Organization: 
(A) Sole proprietor    (C)   Pvt. Ltd. Co  
(B) Partnership          (D) Public Ltd. Co.      
 
4. What is the standard of the factory? / Nature of units 
          (A)  Registered            (B) Unregistered  
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5. Nature of premises: 
(A) Owned  
(B) Rented  
(C) Private line purchase 
 
6. Nature of Ownership Acquisition 
(A) Established the new unit 
(B) Purchased an old unit 
(C) Taken over due to division 
(D) Inherited 
(E) Other (Please specify) 
7. What type of parts is made? 
          (1)   Auto parts               
          (2)   Electronic parts        (5) Electrical parts 
          (3)   Hardware parts        (6) Customer Specified (Drawing) 
 (4)   Fittings (standard)   (7) Other parts (specify)     
  
8. Speciality in: ____________________________________________________________  
 
9. Please give information regarding the following: 
 
Sr. 
No. 
      Item  Initial period Five year       
back 
    Present 
(i) Industry’s Land 
(sq. feet) 
   
(ii) Construction 
(sq. feet) 
   
(iii) Land & Building 
(Rs. in lacs) 
   
(iv) Plant & machinery 
(Rs. in lacs) 
   
(v) Other assets 
(Rs. in lacs) 
   
(vi) Working Capital 
(Rs. in lacs) 
   
(vii) 
 
Turnover  
(Rs. in lacs) 
   
(viii) 
 
Profitability  
(in percentage) 
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ENTREPRENEUR’S PROFILE 
 
 
1.  Name of the chief promoter: 
 
2.  Give the information:           
 
 Chief promoter Promoter-2 Promoter-3 Promoter-4 
Age     
Sex      
Education     
Experience     
 
3. Religious background of the owners: 
            (a) Hindu                  (c) Jain             (e) other (specify) 
            (b) Muslims              (d) Sikh            
 
4. Caste composition of the owners: 
            (a) Patel                    (c) Mahajan        (e) Bhanusali 
            (b) Brahmins            (d) Vora              (f) Marvadi 
            (g) Other (specify)          
 
5. Father’s occupation: 
            (a) Brass factory owner 
            (b) Other (specify) 
6. Traditional caste occupation 
            (a) Farming                             (e) Carpentry 
            (b) Religious workship           (f) Missionary 
            (c) Business/trading                (g) Agricultural labour 
            (d) Blacksmithing                   (h) Others (specify)          
7. Source of Technical Training/Business training 
            (a)  Technical consultant        (c) Self             
            (b)  Technical institute           (d) Any Other (Specify) 
    8. Situation before starting the unit: 
            (a) Unemployed              (d) Service  
            (b) Family business         (e) Study 
            (c) Agriculture                 (f) Any other (Please specify) 
 
9. Who inspired you to start the unit? 
            (a) Family 
            (b) Friends & relatives 
            (c) Have complete technical course 
            (d) Because of insistence of other partner 
            (e) Governmental incentives 
            (f) Any other 
10. Where did you reside before start the unit? 
            (a) Local              (c) Other city 
            (b) District           (d) Other state                           
11. Did you face any difficulty while starting the unit?   Yes/No 
      If yes: 1. Land related     4. Machinery/Technical  
                 2. Financial          5. Labour  
                 3. Marketing        6. Others (Specify) 
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Labours / Employment structure 
 
 
1. What type of workers is working in your unit? 
          (A) On the basis of locality 
                  (1) Local      _____% 
                  (2) Migrants _____% 
          (B) On the basis of gender? 
                  (1) Male    ______% 
                  (2) Female ______% 
          (C) On the basis of skill 
                  (1) Skilled          _______% 
                  (2) Semi-skilled _______% 
                  (3) Unskilled      _______% 
          (D) On the basis of agreement 
                  (1) Employed by the unit          ______% 
          (2) Employed by the contractor______% 
          (E) On the nature of employment 
                  (1) Permanent ______% 
                  (2) Temporary______% 
         (3) Casual       ______%                    
          (F)  Number of staff: Total   
                                                                  Non-family       Family 
                  (1) Worker       _________      ________      _________ 
                  (2) Managerial _________      ________      _________ 
                  (3) Technical   _________       ________      _________ 
2. Rate of Labour turnover in the last 5 years: 
  (a) Increased 
           (b) Remained the same 
           (c) Decreased 
3. What is the source of skill formation for your workers? 
            (a)  Training institution 
            (b)  On the job in this firm 
            (c)  On the job in previous employment  
4. Do you have any difficulty to find out skilled staff? 
    Yes______Specify:____________________________________ 
     No______                                      
 
 
5. Availability of right type of labour 
         (a)  More then sufficient     (d) Insufficient 
         (b)  Sufficient                      (e) Very less 
         (c)  Manageable         
6. Do you follow labour legislation?            Yes/No 
 
7. Do you think labour laws are hindrance to the progress of the industry? 
            (a) Agree           (b) Disagree           (c) Can’t say                                     
 
8. Is there labour union in the industry?       Yes/No             
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9. What are the basic problems faced by your unit in terms of Labour? 
  (a) Inefficient labour                          (    ) 
        (b) Lack of skilled labour force          (    ) 
  (c) High labour turns over             (    ) 
        (d) Absenteeism                                 (    ) 
        (e) Industrial bargaining                     (    ) 
        (f) Under-performance                       (    ) 
        (g) Wastage of time                            (    ) 
        (h) Lack of punctuality                       (    ) 
        (I) Wastage of row material                (    ) 
        (j) Careless behavior                           (    ) 
        (k) Proper labour for proper work      (    ) 
10. Apart from question no.10 what are other major problems of your unit 
      in terms of labour? 
              (a)                 (b) 
11. Do other factories attract your Labours by offering high wages?     Yes/No 
 
 12. Cost of labour to total cost _______% 
     
RAW MATERIALS  
1.  Availability of raw materials 
        (a) Very conveniently      (d) Interrupted 
        (b) Conveniently              (e) Worst 
        (c) Manageable 
2. Quality of raw materials available 
        (a) Fine 
        (b) Average 
        (c) Poor 
3. Prices paid for the raw materials 
        (a) Very high                 (d) Moderately less 
        (b) Moderately high      (e) Very less 
      (c) Competitive   
4. Do you have an inventory control system?        Yes/No                      
5. Do you have wastage (of any kind) problem in term of raw materials?     Yes/No          
        If yes, what percentage of raw material counts for wastage______%? 
        Wastage reasons:  
(1) Lack of workers knowledge 
(2) Change in standard of quality 
(3) Often break-down of tools/machinery   
         (4) Any other (please specify) 
6. What are the major problems, in terms of raw materials faced by your unit? 
(b)  Inadequate supply               (f)  High price 
(c)  Delay                                  (g)  Import hurdles 
(d)  Wastage                              (h)  High logistic cost/ High price 
(e)  Pilferage                              (i)  Poor quality                           
(f)  Storage and maintenance    (j)  Change in standards of quality 
         (k)  Any other (specify)                                                  
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7. From where do you get raw material? 
              (1)  Local market              
              (2)  Regional Market        
              (3)  National Market 
              (4)  International market 
 
    8. Reasons for importing raw materials 
              (a)  Unavailability in the local market 
              (b)  Superior quality 
              (c)  Cheaper price 
              (d)  Any other (specify) 
 
   9. You are Direct/Indirect purchaser of scrap?        
              (a)   Yes       
              (b)   No  
 
  10. Where is the m/g. done? 
              (a)   Outside          
              (b)   Inhouse         
  11. Do you take insurance for Raw materials?        
              (a)   Yes      
              (b)   No   
 
 
                     12. How do you get raw materials? 
              (a)   By case   ______%    
              (b)   By credit ______%         
  
     13. How many time (days) is getting of credit? 
              (a)  One week 
              (b)  Two week 
              (c)   Month 
              (d)  Two Month & over  
 
     14. Does any Governmental Agency help in supplying raw material?  Yes/No   
        If yes, Name of Agency: 
          1.   Central government __________________ 
          2.   State government      __________________ 
          3.   Voluntary institution __________________   
    
    15. Cost of raw material to total cost __________% 
   
 
TECHNOLOGICAL/QUALITY  
 
 
  1. What kind of production set up is installed in your units? 
                        (a)  Fully Automatic 
                        (b)  Semi Automatic 
                        (c)  Manual 
  2. What machineries are used? 
            (a)  Local made 
  (b)  Imported  
  (c)  Both 
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  3. Machinery Acquisition  
             (a)  New Machines 
             (b)  Second-hand 
 
  4. Reason for adopting new machinery 
            (a)  Flexibility  
            (b)  Quality 
            (c)  Productivity  
            (d)  Higher speed of machine  
            (e)  To Reduce Lead time  
            (f)  Energy saving  
            (g)  No response  
 
  5. Improvement in machinery last five year 
            (a)  Substantial  
            (b) A little  
            (c)  Not at all    
 
  6. What is the tolerance work of the factory? ________________ 
 
  7. Which measuring instrument do you use? 
            (a)  HIP                 
            (b)  MITUTOYO            
            (c)  FORBES         
            (d)  ACOUTO                
                               (e)  BAKER 
                               (f)  Others (specify)  
      
                     8. What is the period for checking of the instrument? 
       (a)  1 year  
                      (b)  3 year     
          (c)  5 year    
                      (d)  More than 5 year 
 
 9. Which tools do you use? 
           (a)   SANDWIK               
           (d)  WIDIA 
           (b)  BIPICO                  
           (e)  TOTEM 
           (c)   IT                     
           (f)   AMBA 
           (g)  Any other (please specify)  
 
10. From where do you procure the tools? 
           (a)  Jamnagar 
           (b)  Rajkot 
           (c)  Ahmedabad                
           (d)  At other place (please specify) 
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 11. Quality control methods? 
  (a)  Final inspection  
           (b)  Process supervision / Inspection  
           (c)  Separate quality control section            
                       (d)  None 
 
9. Which is the instruments use for the quality of the items? 
 
                 ITEMS  Yes/No          Which instrument  used  
Measuring of the brass chemistry   
Measuring of Hardness   
Measuring of Components Finishing   
Measuring of Dimension, Thread,              <            
PRODUCTION 
 
1. What type of brass you are using for manufacturing of your products?  
           (a)  Free cutting brass 
           (b)  Yellow brass  
           (c)  Forging brass 
           (d)  Other types (specify) 
2. Production activities are carried out for_____ 
  (a) Job-work 
  (b) Self market 
  (c) Both 
   
3. What is the base of the production of the items? 
           (a) As per drawing 
           (b) As per sample 
           (c) As per information/Telephonic                    
           (d) Any other (please specify) 
4. Between what ranges of the diameter the parts are made? 
          (a) 1mm to 3mm 
          (b) 3mm to 12mm 
          (c) 12mm to 30mm 
          (d) Over (Specify) 
5. Do you have any production planning?      Yes/No           
          If yes, what kind of planning 
               (a) Weekly 
               (b) Fortnightly 
               (c) Monthly  
               (d) Quarterly 
               (e) Any other (specify) 
6. How much time is taken between order and supply? ________: 
 
7. Do you have a process control plant?           Yes/No 
 
8. Are you usually in a position to fulfill your orders in time?  Yes/No 
   9. Do you face the following problems in production process? 
  (Give rank)                                                    Yes                 No 
           1)  Labour Problems                            ---------          ---------- 
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2)  Irregular Power supply                   ---------          ---------- 
                 3)  Non-availability of raw materials  ---------          ---------- 
           4)  Machine Failure                             ---------          ----------   
           5)  Financial Problems                       ---------          ----------  
           6)  Non-availability of order               ---------          ---------- 
           7) Communal and political Unrest     ---------           ---------- 
           8)  Any other reasons                          ---------           ---------- 
                (Please specify) 
10. What is the average rejection of (during) production? 
     (a)  1-2% 
           (b)  2-5% 
           (c)  5-10% 
           (d) 10-20% 
           (e) Above 20% 
11. Average utilize of the plan capacity (Five year back) _____% (At present) ________% 
 
 
 
Sr. 
No. 
   Reasons for low capacity Initial year Five year 
  back          
At present 
(i) Lack of demand    
(ii) Shortage of raw material    
(iii) Shortage of Working Capital    
(iv) Machines’ Frequent breakdown    
(v) Ltd. Capacity of other machines    
(vi) Large no. of suppliers manufacturing 
similar products 
   
(vii) Increased import    
(viii) Labour problems    
(ix) Shortage of power supply    
(x) Shortage of skilled laborers    
(xi) Seasonality of demand    
(xii) Others (please specify)    
 
 
12. In the last five years, have there been any changes in your product (line)  
      If ‘yes’, please indicate the nature of change. 
   (a) Change in quality of products 
   (b) Diversification  
   (c) Added new product in the existing product line 
   (d) Change in product design 
   (e) Notional change in terms of packaging, appearance, etc. 
   (f) Any other (please specify)    
    
13. Please indicate the nature of change 
(i) Changes in process of manufacturing (please specify) 
_________ 
            (ii) Adoption of new machines/ equipment                         _________ 
14. Has this change resulted in? 
   (a)  Higher market price 
   (b)  Increased sales 
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   (c)  Less customer complaint 
         (d)  Decrease in rejection rate 
          (e)  Higher profit margin  
   (f)  Better competitive edge 
   (g)  Any other (please specify) 
15. Where from did you get the ‘incentive’ to change? 
   (a)  Demand from buyers/ customers 
   (b)  Demand from retailers/ wholesalers 
   (c)  Required to sustain competition 
   (d)  Needed to enter export market 
   (e)  Learnt from other firms locally 
   (f)  Learnt from other firms nationally/ cluster 
    (g) Technical expert / consultant 
    (h) Exhibition / Fair 
   (i)  Specialized publication 
   (j) Any other (please specify) 
 
16. Do you believe that the followings will improve the efficiency level of   your unit? 
(Give your ratings) 
     (a)   Liberalizing labour laws 
     (b)   Reducing electricity rates 
     (c)   Rationalizing Import procedures 
     (d)   Subsidy forms the Govt. 
     (e)   Reducing excise Duty 
     (f)   Sufficient supply of electricity 
     (g)   Any other (specify) 
Inter-firm competition: 
1. In the last five years has the competition in your business: 
 (a)  Increased  
 (b)  Remained same 
 (c)  Decreased  
2. Where are your main competitors located and who are they? 
 
                      Size of firms Sr. 
No.  
Location  
    Small                 Medium              Large 
(i) Local    
(ii) Within the state    
(iii) National /out the state    
(iv) Abroad    
 
 
3. What steps have you taken to face the increasing competition? 
  (a)  Diversification / new designs 
  (b)  Improvement in quality  
  (c)  Cost reduction/Reduced price 
  (d)  Sale on credit 
  (e)  Advertisement / publicity 
  (f)  Better customer services and punctual delivery 
  (g)  Increased in the number of agents 
  (h)  Higher commission to agents/ dealers 
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  (i)   Product differentiation 
  (j)   Niche marketing 
  (k)  Any other (please specify) 
4. Do you face some or any of the following problems from your competitors? 
(a) copying of your designs 
(b) imitating of your trade mark 
(c) misinformation about your products 
(d) seeking information through your workers 
(e) creating hindrance in services  
(f) stealing of orders  
(g) using unethical practices 
(h) others (please specify) 
General factors / business environment: 
 
1. During the last five years what changes have taken place in your business operations? 
 
                 Direction of change Sr. 
No. 
Parameters  
Eased  Same  Worsened  
(i) Raw material supply    
(ii) Competition     
(iii) Market demand     
(iv) Quantity of orders    
(v) Number of customers    
(vi) Number of suppliers     
(vii) Duties / tariffs    
(viii) Labour supply    
(ix) Labour skills    
(x) Sales     
(xi) Product range    
(xii) Product quality    
(xiii) Profitability     
(xiv) Govt. support    
(xv) Any other (plz.specify)    
2. What are the major factors influencing your business prospects? 
 
Sr. 
No. 
Factors  Encouraging  Discouraging  
(i) Demand    
(ii) Location    
(iii) Availability of finance   
(iv) Competition    
(v) Availability of raw materials  
Other inputs 
  
(vi) Govt. policy   
(vii) Your own experience   
(viii) Skilled labour   
(ix) Any other (please specify)   
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Sub-contracting: 
 
1. Do you put out part of the job to any other enterprise?    YES/ NO 
             If ‘yes’: 
      What proportion of your output constitutes sub-contracted quantity? 
 
 Initially Five year back At present 
percentage    
 
2. Why do you put-out some of the production to other enterprises? 
      (a)   Irregular demand                                              YES/NO 
      (b)   Savings on premises and machinery               YES/NO 
(c)   Better efficiency of sub-contractor                  YES/NO 
      (d)   Lower wages of sub-contractor                       YES/NO 
      (e)   To avoid social security payment                    YES/NO 
      (f)   To avoid labour problems                                YES/NO 
      (g)   For meeting the order in time                          YES/NO 
      (h)   Others (please specify)                                    YES/NO 
 
Being a sub-contractor: 
 
 1. In the last five years, have you worked as sub-contractor for other firms?   Yes/No 
  If ‘YES’, what percentage of your production has been in the form of subcontracting? 
 
 Initially  Five year back At present 
Percentage      
2. Why do you sub-contract? Please indicate 
  (a)  Irregular demand                                                 YES/NO 
  (b)  Unutilized capacity                                              YES/NO 
  (c)  Specialization and flexibility                               YES/NO 
  (d)  Optimum utilization of labour force                    YES/NO 
  (e)  To pay off overdues of the sub-contractor           YES/NO 
  (f)   To maintain long-term relationship with them   YES/NO 
  (g)  To help them because of special pressure           YES/NO 
  (h) Others (please specify)                                         YES/NO 
  
  MARKETING PROBLEMS & IMFORMATION 
 
1. Marketing of the product is done by______ 
      (a)    Unit itself 
      (b)   Other agency 
      (c)    Both 
 
 
 
 
 
 
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 292  
2. Where do you sell your products? 
 
  3. Specify to whom do you sell your products as a percentage of total sales? 
 
Sr. 
No. 
Channel of Sales % of sales 
(i) Direct to the consumers  
(ii) Direct to the retailer  
(iii) Direct to the wholesaler  
(iv) Through sales representative  
(v) To an export agent  
(vi) Direct export  
(vii) Through consortium with other manufacturers  
(viii) Others (please specify)  
 
4. Marketing efforts of your unit includes_____ 
 (a) Sales Agents  
 (b)  Sales Promotion  
 (c)  Quality Improvement of the product 
 (d)  Price Consideration 
 (e)  Tie with multinational company  
 (f)  Logistic Arrangement 
 (g)  Any other (specify)  
5. Does the Government provide any support in marketing of your Products?   Yes/No 
      If yes, what kind of support is available? 
  ________________________________________________________ 
If no, what kind of support from the Govt. you would appreciate? 
  ________________________________________________________ 
6. Do you feel that middlemen are taking away most of the profits and manufacturing    
units (like you) are not able to have minimum due profits? 
(a)  Strongly agree        (d) Disagree     
(b)  Agree                      (e) Strongly 
(c)  Can’t say  
7. How do you find pricing of the product manufactured by your unit? 
(a)  Above the market 
(b)  As per the market 
(c)  Below the market 
8. Do you feel that cut-throat competition is prevailing in the market and  
    as a result you are forced to reduce the prices of your products quite often? 
      (a)  Yes        (b) No        (c) Can’t say 
 
               Percentage Sales Sr.  
No. 
Place  
 Five year back    At present 
(i) Within town   
(ii) Within district   
(iii) Within state   
(iv) Within India   
(v) Exports   
(vi) Total sales (Rs. in lacs)   
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 9. What % of the income are spent on promotional activities_____% 
   10. How do you carry out promotional activities? 
(a) From permanent staff 
(b) Hired professional 
(c) Agencies 
(d) Others (specify) 
   11. What is your sales graph during the last five years_____? 
      (a)  Increasing           (c) Fluctuating 
      (b)  Decreasing         (d) Stagnant       
12. Do you export your product?            Yes/No 
 If yes, answer the following questions 
(1) Export to which countries? 
(a) Middle East 
(b)  Europe 
(c)  American (North Latin) 
(d)  African  
(e)  Others (specify) 
(2)  What are the payment terms in export transaction? 
               (a)  L.C (letter of credit)  
               (b)  D/A (Documents against Acceptance) 
               (c)  D/P (Documents against Payment) 
               (d)  Other  
(3)   Problems in the wake of export 
               (a)   Lack of Knowledge 
               (b)   Lack of support facility 
               (c)   Limited capacity/Finance 
               (d)   Procedure cumbersome  
               (e)   No Government support 
               (f)    Competition 
              (g)   Others (specify) 
13. Do you use brand name?     Yes/No         
      If No, Give reasons 
      1. 
      2. 
      3. 
14. Major problem for the unit 
     (Give your ranking) Attention 
(a)  Government Rules and Regulations 
(b)  Competition 
(c)   Social Activists and protests 
   (d)   Technological Change 
(e)   Lack of Finance 
(f )   Lack of Orders 
(g)  Labour Problems 
(h)   Any other (specify) 
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15. Business policy: 
(a)  Advance payment  
  (b)  Cash  
  (c)  Credit   
16. What are your future plans? 
(A) Expand the same  
(B) Diversify the same industry 
(C) Diversify in other industry 
 
 
FINANCE RELATED 
 
 
  
1. Particulars of capital  
Type of capita                 Initial capital                        Present total  
                                               Rs.                                    Capital Rs. 
(a) Owned                           
(b) Borrowed 
 
  
 
2. What are the sources from which you borrow capital? 
                                                    Rank       
1). Friends & Relatives        -----------     
2). Banks.                             -----------     
3). Private lenders                -----------     
4). Government addition      -----------     
5). Financial Institutions      -----------     
6). Others (specify)              -----------     
 
 
3. Have you availed of any Government concession or subsidy?  Yes/No 
If ‘Yes’, How? 
_______________________________________________________________ 
4. Is there any change in your working capital requirement during the last five year? 
(Please indicate the nature of change) 
       (a) Increased  
       (b) Decreased  
       (c) No change 
5. Do you get working capital to run your business?   YES/NO              
6. What have been your areas of investment during the last five years? 
 
 
 
Sr. 
No. 
Forms of investment       Amount  
(i) Capacity expansion  
(ii) Machines & equipment  
(iii) Product development   
(iv) Diversification   
(v) Sales promotion  
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(vi) Showroom  
(vii) Skill formation  
(viii) Health & safety measures  
(ix) Labour welfare  
(x) Others (please specify)  
 
7. What are your comments about present system of financial assistance? 
                 (a)    Security 
                 (b)    Delay in sanction 
                 (c)    Insufficient finance  
                 (d)    High rate of interest                    
  (e)    Procedures are cumbersome 
  (f)    Too much time 
  (g)   Unsympathetic attitude of the banks 
  (h)    High corruption 
  (I)    Other problems (please specify) 
Government policy 
1. What is the overall impact of liberalization policy of the government on your 
performance? (Please tick) 
(i)  Positive 
(ii)  Negative 
(iii) No impact 
3. Which policies of the government are most favorable to your performance and growth? 
(Please indicate) 
     i)    
     ii)   
     iii)  
     iv)  
 
4. Which of the government policies adversely affect your performance? 
     i) 
     ii) 
     iii) 
5. In which areas, in your view, the government should contribute for the progress of   your 
industry? 
     i) 
     ii) 
     iii) 
6. Which specific facilities services you think need to be provided here for better efficiency 
of your firm? 
(i)    More and better technical training 
(ii)     Improvement in basic education  
(iii)    Consultancy and support services 
(iv)    Credit line for small enterprises 
(v)     Greater macro-economic stability 
(vi)     Improved electric supply 
(vii)   Better telecom services  
Evaluation notes were added to the output document. To get rid of these notes, please order your copy of ePrint 5.0 now.
 296  
(viii)  Better road and transportation 
(ix)    Technology Development centers 
(x)     International marketing information 
(xi)    Information on foreign collaboration 
(xii)   Information on technology collaboration 
(xiii)  trade-fairs 
(xiv)  Business tour support   
(xv)   Others (please specify) 
7. Unfavorable government policy  
      (i)    Custom Policy 
     (ii)    Inspector Raj 
      (iii)   Excise Policy 
      (iv)   Sales Tax policy 
       (v)    Labour law  
      (vi)   Export related 
         (vii)  All Government Policy 
8. What rules and regulation do you suggest for the growth of the industry? 
     ___________________________________________________________________ 
     _________________________________________________________________________ 
     _________________________________________________________________________   
 
Industry association & business development services: 
 
1. Are you a member of any industrial association?      Yes/No 
    If ‘yes’, please mention the names 
    i) 
    ii) 
    iii) 
2. What benefits do you get by being a member of the industry association(s)? 
    i)     Make a group for fitting with any difficulties  
    ii)    For raw material 
    iii)   Government related works 
    iv)   Any other (specify) 
3. Do you think that the role of industry association needs to be changed in view of the          
changing business environment around the world?       Yes/No 
 If yes, what kind of changes do you perceive? 
i) help in requirement of skilled staff 
ii) Technical support 
iii) Advisers in different section  
iv) Other(Specify) 
4. Do you use the association (s) for? 
i)   Advice in legal matters                       Often/Occasionally/Never 
ii)  Information on product(s)                  Often/Occasionally/Never 
iii)   Technology development                   Often/Occasionally/Never 
iv)   Training programmed                         Often/Occasionally/Never 
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v)   Sort out business disputes                   Often/Occasionally/Never 
vi)   Creating common facilities                 Often/Occasionally/Never 
vii)   Tackling bureaucracy                         Often/Occasionally/Never 
viii) Others (please specify)                       Often/Occasionally/Never 
5. What role the industry association played/ you would like them to play in terms of the 
following? 
 
Sr. 
No.  
Agency   Excellent      Good        Poor  
(i) District industrial centre     
(ii) SISI/PTDC    
(iii) Tech. Consultancy Org.    
(iv) Export promotion council    
(v) NSIC     
(vi) Exim Bank     
(vii) Industrial development corpn.    
(viii) Training Centers    
(ix) Any other (please specify)    
 
6. What kind of problems do you face from the support organizations? (Please be specific) 
 
Sr. 
No. 
Organization  Problems  
(i)   
(ii)   
(iii)   
(iv   
Infrastructural  
1. You have satisfaction about electrical power supply?   Yes/No 
2. Do you get sufficient water?                                          Yes/No  
3. Do you get help from GIDC for getting for shed?         Yes/No 
4. Difficulties in getting shed.                                            Yes/No 
    Specify:  ________________________________ 
5. Do you get the necessary facilities with the shed?         Yes/No 
6. What type of transport services you are using? 
     (1) Local     (2) currier    (3) Railway     (4) By ship  
7.  Are you satisfied with available transport services?     Yes/No     
 
 
     Your suggestion: 
       
 
 
 Signature of Respondent                                                                                                                                                 
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